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ABSTRACT 

^This instructor's guide, designed for use with the 
curriculum^ Plant Operation^j^f or Wastewater Facilities, represents a 
two-year wastewater technology instructional program based on , 
^e.rformance objectives designed to prepare undergraduate students to 
enter occupations in water and wastewater treatment plant operations 
and maintenance. This document, part A of five parts, covers the 
topics 6f Collection, Clilorination, Screening and^^rinding. Grit 
Removal and Primary Sedimentation. In this guideV^the topics and 
ideas are presented as, a series of modules, organized around 16 
general objectives common toall processes. The module begins with a 
statement of purpose which explains what the student\will be 
studying. Next^ all the objectives of the module and code numbers 
^ keyed to a computerized list of instructional resources are listed. 
Xlso included in each module are a glossary of verbs and sections on 
learning and testing conditions, acceptable performance, instructor 
activity and student aptivity. Recommendations on evaluation 
techniques are included. (BT) 
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Preface 



Since 1970 Charles County Commiinity College, Clemson University, Greenvilje Techni- 
cal College and Linn-Benton Coinmunity College have "been working together to prepare 
imdergraduate students to enter occupations in water and wastewater treatment plant 
operations and maintenance. Through their efforts a two-year wastewater technology 
instructional program based on performance objectives has been developed and imple- 
mented. • 

Through a grant from the Environmental Protection Agency called Criteria for the 
Eotablishment of Tuo-Year Poet High School Wc^tewr.ter Technology Programs (CEWT) the 
four colleges set up program criteria and curriculum guidelines which are available 
in two volumes : 

Program Implementation Procedurea 

Volume II: Curriculum Guidelines^ Criteria for Eatablishment md Mainte- 
nance of Two-iear Poet High School Wastewater Technology Programs 

A 

As a result of. the implementation of the instructionjal program at Charles County 
Community College, Greenville Technical College and Linn-Benton Community College, 
six guides for instructors based on the course descriptions in Plant Implementation 
Procedures and the general criterion behaviors of Volume II have been prepared. 
Plant Operations for Wastewater Facilities^ printed in- five parts, is the second in 
the series which includes: \^ 

Volume I Introduction to Environmental Technology 

Volume II Plant Operations for Wastewater Facilities 

Volume III Laboratory Control f or Wastewater Facilities ' , 

Volume IV Management and Supervision Procedures for Wastewater Facilities ' 

Volume V Process Interaction for Wastewater Facilities 

Volume VI • Advgnced Waste Treatment 
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mister routlnt actlvttlts 
demonstrate taft^ procedurtt 
recoonize and correct abnomalltleo 
demonstrate safe^ procedures * 
Raster routine acttvftfes 
demonstrate safety procedures 
recognize and repair malfunctions 
Identify equlpnent parts 
dcinonstrate safety procedures 
induct sampling and analyses 
detennlne appropriate analyses 
evaluate results of analyses 

denonstrate safety procecfures 
identify function of process units 

Identify effects of wattes 

Identify purpose of process units 

identify appropriate sampling locations 

reloto need to processes 

recognize and cope with major dUastors 

compare various process units 

prepare orders for servloo and parts 

detcnnlno supplies needed 

prepare dally and monthly reports 

prepare annual reports 

prepare annual budgets • 

hire employees 

orient new employees 

discipline employees ' 

discharge employees 

promote professional growth 

Identify staffing needs 

Idcntlfj^ needed operational changes 

Identify needed capital Improvements 

explain plant operation to lay persons 

respond to "outside" complaints 

promote plant expansion ^ 

promote plant Image 



Figure 1: Relationship of general criterion behaviors (performance objectives) to 
the general categories and conposite model plant (CMP), 




Performance Objectives 



^^'Hjaierf the treatment plant operators, edu- 
catoro, conoultantQ arxd repreBentatives 
from profesoional water pollution con- 
trol organizations came together to de- 
velop an effective, instructional program, 
they recommended the use of performance 
or behavioral objectives because such 
objectives clearly outline: 

1. ,Vftiat the student is expected to . 
do as a result of the instructional 
program. 

2. 'The conditions under which the 
student shall do it. 

3. The standard of performance. 

COMPOSITE rjIODEL PLANT 

First, they developed a composite model 
plant (CMP) of twenty- two process units 
^ which is really many wastewater treat- 
ment plants in one model. Such a mix 
of process units seldom occurs in a 
treatment plant, but if a student be- 
comes competent in thQ operation and 
management of the CMP he should be able 
to perform successfully In any treatment 
plant. ^ 



TASK ANALYSIS 

Next, to ensure that the materials were 
specifically tailored to what the opera- 
tor does on the Job, a task Analysis was 
conducted. They found that the taskfe 
which an operator performs fell into 
seven general categories which were fur- 
ther divided into 37 tasks or geheral 
behaviors. (See figure 1, page vi.) 
The tasks were organized under: 

O 
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' 1. Normal Operation Procedures. 
These Include routine operating ac- 
tiyjities that do,not^ary signifi- 
cantly from day to day and that are 
designed to kefep the plant function- 
ing within a noiroal range of values. 
For example, the en^loyee conducts 
routine samplings of the primary 
sludge and inspects- pumping equip- 
ment and the wastestream to verify 
that the process is functioning 
properly. ^ 

2. Abnormal Operation Proceduj^es. 
These include activities of the 
plant employee that result from un- , 
usual and \mdesirable conditions of 
the wastestream. The abnormal pro- 
cedures enable the plant employee to 
recognize when the wastestream is 
abnormal and to return it to an ac- 
ceptable, normal condition. An ab- 
normal wastestream^^results when a 
normal operation probedure is not 
properly applied, a cor?*ective main- 
tenance procedure Is needed or man- 
agement/supervisory proced^es are 
poor. For example, the plant em- 
ployee should recognize that a black 
septic primary sludge sample is an 
abnormal condition of the waste- 
stream and take appropriate action. ^ 

3. Preventive Maintenance Proce- ^ 
dures7 These include routine main- 
tenance activities of the plant em- 
ployee which prevent major equipment 
breakdown and subsequent corrective 
maintenance.^ For example, the em- 

' ployee would lubricaUe bearings and 
other moving parts; replace worn 
components and adjust components of 
the primary sludge pumps. 



4. Corrective Maintenance Procedures!. ' 
These include maintenance activities 

•of the plant employee that usually re- 
sult from the breakdov/n or malfunction 
of a unit of equipment> or a component. 
For example, the .employee would xiotice 
whether the primary sludge pump is 
malfunctioning and know v;hen and how 
to correct the disorder or when and 
how to refer the problem to plant 
maintenance personnel. 

5. Laboratory Control Procedures. 
These include special and routine ao?- 
tivities relating to laboratory anal- 
ysis, the ' specification of sampling ^ 
procedures and locations and the gen- 
eral management of the laboratory 
facilities. For example, the employee 
would collect primajry sludge samples 

and conduct the analyses. • ^ 

6. Systems Interaction Procedures. 
These include activities of the plant 
employee which relate the functioning 
of specific units of equipment to 
other process units and to the system 
as a whole. For example, 'the employee 
would determine how the effective 
functioning of the primary sludge 
pumps relates to digester performance. 

7. Management/Supervisory Procedures. 
These Include activities relating to 

' employment practices, record kee^ping, 
plant operation policy and the estab- 
lishment of a constructive and real- 
istic rapport between the plant and 
the community it serves. For example, 
the employee would keep records on 
primary sludgg pumping, keep an inven-^ 
tory of spare parts and evaluate the 
adequacy of maintenance procedures by 
shift personnel. 

CURRICULUM DESIGN 

After deciding what process equipment an 
operator must operate and maintain, and 
finding put what an operator does through 



the task analysis, they listed the ob- 
jectives a student must master to suc- 
cessfully operate a treatment plant. 
For example, the student v/ill describe 
and perform the normal inspection pro- 
cedure for the primary sedimentation 
unit including frequency of inspe.ction, 
conditions to look for and the actions 
he should take. 



INSTRUCTOR'S GUIDES 

The next step was the design of man- 
uals to guide the Instructor. In the 
guides varied learning activities and 
imaginative innovations which produce 
more learning than traditional ^ posh- 
ing methods are emphasized. The in- 
structional suggestions do not need to 
be followed slavishly, but should be 
modified and improved as much as pos- 
sible. 

The instructor's goal is to achieve 
the objectives of the curriculum by 
selecting activities which suit the 
student's needs and help him to master 
all the information and skills in the 
course. The most effective learning- 
occurs when the student is a partici- 
pant in the learning process, not a 
spectator. 

An Instructor should use learning ac- 
tivities v;hlch approximate the situa- 
tions which the student will meet in 
the treatment plant. If it is not 
possible to teach in a treatment plant, 
simulated situations should be set up 
in the workshop or classroom so that 
the student can solve rather than dis- 
cuss problems . Group discussion stim- 
ulated by visual materials is an ef- 
fective learning technique. Lecturing, 
however, is inefficient. Because the < 
student is not actively* involved^ dur- 
ing a lecture, the instructor should 
use lectures sparingly. 
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Intro^ction to Modules of instruction 



In this inQtructor*s guide the topics and 
ideas are* presented as a series of mod- 
ules, organized around the general objec- 
tives stated in the course- descriptions 
for Plant Operation I, II, III and IV 
and the In-Plant Practicum v/hich are 
found in the Pvpgram Implementation Pro- 
oedureB of the CEWT Program. Each mod- 
ule is designed to help the instructor 
plan a course of study for the operation 
o,f a treatment process using the CMP 
process unit. Each module is organized 
around sixteen objectives common to all 
processes.' 

The modules in Plant Operations foi^ 
Wastewater FaoilitieQ are arranged in the 
order in which the CMP process units oc- 
cur in the treatment plant. Each process 
is identified by*a letter of the alphabet 
and the process unit is described in the 
heading of the module. If the instruc- 
tor uses the modules in consecutive order, 
he and his students v/ill follow the treats 
ment'of the wastestream from collection 
to its discharge into the receiving wa- 
ters. Each module is designed so it can 
be used as a minicourse in a treatment 
process. Instructors are urged to group 
the modules to suit their individual 
•curriculum needs and instructional situa- 
tions . 

Material in the modules can easily be\^ 
adapted for courses which upgrade the 
training of operators in normal opera- 
tion procedures, abnormal Operation pro- 
cedures, preventive maintenance proce- 
dures or corrective maintenance proce- 
dures by grouping the appropriate objec- 
'tives from all the modules. For example, 
an instructor could develop a course 
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in corrective maintenance 'by grouping 
objectives 11 and 12 from e^ch module. 



INSTRUCT':^ONAL PROCESS UNITS 

Each module assumes that the composite 
model plant unit will be used for in- 
stniction in the process. If the rec- 
ommended unit is not available, an al- 
ternate process unit may be substitu- 
ted and the instructional materials 
adapted. The recommended CIJSP units 
and alternate units for all the pro- 
cesses are listed in table 1, page 4. 
Two modules on sludge dewatering are 
included because it is impossible for 
a student to master operation of this 
process by learning to operate one 
prqcess unit. Remember, however, that 
a student will be more adequately pre- 
pared to work in almost any treatment 
plant- if he is trained on the CMP 
unit. V/hen it is Hot possible to use 
the recommended 'iSiit, students should 
he informed about the operation and 
function of the unit and hands-on 
training should be conducted on the 
best alternate unit available. 



PURPOSE OF THE MODULES 

thB modules in Plant Operations for 
Wastewater Facilities help the student 
to learn how to operate all the pro- 
cess units in the wastewater treatment 
plant. Normal operation, abnormal op- 
eration, preventive maintenance and 
corrective maintenance procedures are 
included. When the course is com- 
pleted, he will know why each unit is 
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important to the treatment plant and how 
i't affects and interacts wi-Ux other pro- 
.cessTBiits in the treatment system. 



STUDENT PRSKEQUISITES 



5^ 



Completion of Introduction to Enviromen- 
tal Technology and courses in basic math- 
ematics ^d biology qualify the student ' 
to enter the course in Unit Operations 
for*Wasteteter Facilities. Concurrent 
courses in basic chemistry and laboratory 
control are suggested. (See pages 7 to 
19 of Program Implementation Prooedures. ) 



TERMINAJ. OBJECTIVE 

When the student has completed the mod- 
ules of instruction in this course, he 
should be able to do the following for 
each of the processes in the treatment 
plant : 

1. Idi^ntify the process unit. 

2. Descrihe the process unit in tech- 
nical aAd nontechnical terms. . 

3* Describe the safety procedures for 
the process unit and explain how the 
procedures protect employees and 

* visitors. 

Identify the componenta^of the 
cess unit. Explain, the purpose of 
"^"feach component, how the component 
works and why it is important. 

5. Describe the normal operation 
procedures for the process unit com- 
ponents. , 

* 6. Perform the noraial operation pro- 
cedures ..for the process unit. 

* 

7, Describe and perform the start-up^ 
and shut-down procedures for the pro- 
cess unit. 

8. Describe the abnormal operation 
procedures for the process unit. 

ERIC 
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9. Describe the preventive mainte- 
nance procedures for the process 
unit. . r i , 

10. Perform the preventive mainte- 
nance procedures for the process- 
unit. * ♦ 

11. Describe the corrective mainte- 
nance procedures for the process 
unit components. 

12. Perform the corrective mainte-'- 
naUce procedures for the process 
unit cp^onents. 

13. Perform the safety procedu^^es 
for the process unit and demonstrate 
how they protect employees and visi- 
tors. V«} 

14. Compare other process units to 
the composite model plailt unit# 

15. Name and locate the components 
of the process unit. Name and 
select reference materials which 
explain the normal operation proce- 
dures, the pu3rpose of each cod^o- 
nent, how the component works and 
why it is Important. 

16., Perform the abnormal operation 
procedures for the process unit. 



RESOURCES 

The listing of instructional resources, 
s\iggests materials now available to 
instructors to accomplish the desired 
perf^ormance in the student. 

Instructional materials 1 to 1866 are 
keyed to the reference. Instructional 
Materials Available which is available 
from : 

Office of Water Program Operations 
US Environmental Protection Agency 
• Washington, DC 20460 
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Two conipanion voliimes to Inetx^uotional^ • 
Mat^vials Available^ also available from 
EPA, offer stiggestions for selecting 
audio- visual equipment : 

Selecting Audio-Visual Equipment 
Selecting Instructional Media and 
Instructional Systems 

The following journals list addresses of 
companies from whom literature about the 
process units which they manufacture can 
be obtained: ^ 

"Environrflental Science and Technology" 
. 11^5 Sixteenth Street, N,W. 
. Washington, DC 20036 

. "Water and Sewage Works^' 
' 434 3outh Wabash 
Chicago, XL 6060^ 

"Water and Wastes Engineering" ^ 
666 Fifth Avenue 
New York, NY^ 10019 

If suitable materials are not available, 
instructors are urged to develop their 
own resources. 



FORMAT OF THE MODULES 

The module begins with a statement of 
purpos.e yrhich explains what the jstudent 
will be sHiudylng. Next, all the objec- 
tives of the module and code n\imbej?% , , 
keyed to a. computerized list of iifetruc- 
tional resources are listed- for tfee in- 
structor 'ie convenience. V 

Objectives . Each module includes six- 
teen objectives which bring the stu- 
dent to the performance level required 
by the terminal objective. The know- 
ledge and skills demanded of the stu- 
dent become more complex as h^pro- 
gresses through the sixteen objectives 
in a module. He begins by identifying 
conrponehts and 'learning facts about 
the components and processes. He uses 



these facts to develop concepts and 
ideas. Finally, he relates the con- 
cepts and ideas to each other so 
that he can make decisions about 
plant procedures. 

A glossary of verbs which follows 
this introduction defines the verbs 
used in the objectives so that the 
instructor is aware of what he is 
instructing the student to do and so 
that his evaluation of the student 
is based solely on what is stated in 
the objective. 

Conditions. The conditions define 
the circumstances under which the 
student performs and is evaluated o 
and lists the inf onnation, equipment 
and assistance to which the student 
^ will have access. The best avail- 
able learning and testing conditions 
shoxild be used. A process unit in a 
. treatment plant or workshop has more 
' impact on the students than photo- 
graphs and drawings. For example, 
if the student is to be given *a pro-^ 
cess unit, unit components, photo- 
graphs or diagrams j^f a imit, the 
instructor should provide a process 
unit. If a process unit is not 
available, he would use components , 
of the unit in combination with pho- 
tographs of those components which 
he does not have available. Line . 
^ drawings and diagrams should not be 
used if photographs and manufactur- 
ers' illustratioi^s are available. 

Acceptable Performance. The accept- 
able, performance expands the objec- 
tive and details the steps a student 
must follow to reach the objective. 
To move on to the next objective, at 
least 70% of each step or category 
must be mastered with no repeated 
errors between modules . For example, ■ 
nd student can complete the coiirse 
of study if he consistently fails to ^ 
give attention to moving parts as he 
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performs safety procedures gr to des- 
cribe the odof as he evaluates the 
characteristics- of th^ wastestream. 
In this section the instructor will 
find the main topics of his lesson 
plan and for the evaluation of the 
student's performance. 

Instructor Activity. The instructor 
should get to know his class by work- 
ing with snail groups and with each 
student. He should en'bourage students 
to learn from each other as they work 
together. He should involve the stu- 
dent in the instructional and learning 
process. Instructional activities are 
paired numerically with student activ- 
ities. 

Student Activity. This is a listing 
of activities which the student will 
take part in, in order to accomplish 
the specified perf oinnance. 



EVALUATION TECHNIQUE^ 

The instructor may use or adapt the 
learning activities listed "under instruc- 
tor activity and student activity as 
evaluation techniques, 'The teclmiqu^ . 
chosen should reflect what the objective 
asks the student to dp. For example, if 
a student is asked to deecribe^ the eval- 
uation technique is a description. The 
student should b'e evaluated under the 
conditions and to the performance level 
required for each objective. 



r 




16 



7 



Glossary of Verbs 



The glossary of verbs is included here so that the instructor will toiow exactly what 
the student is being as£ed to do to meet his objective. Notice the difference, for 
example, between the meanings of identify and rume. When a student is asked to 
identify, thA instructor is providing the name of the thing to be identified. But, 
when the student must name something, he must supply the name. 

» 

The list includes all the verbs from the objectives and the acceptable performance 
sections of .all the modules, as well as some verbs used in the instructor and stu- 
dent activities. 



APPLY 



CHECK 



COMMENT ON 



COMPARE 



CONSIDER 



CORRECT 



DEMONSTRATE 



ERIC 



DEFINITION 

V 

To malce use of as suitable, 
fitting or relevant. 



To inspect and ascertain the 
condition of, especially in 
order to determine that the 
condition is satisfactory. 

To express an opinion or atti- 
tude about what has been seen 
or heard. 

To examine the character or 
qxialities of, especially for 
the purpose of discovering 
resemblances or dijff erences . 

To give thoxight to with a view 
to purchasing, accepting or 
adopting . 



To alter or adjust to bring to 
so6ie standard or required con- 
dition. ^ 

To illustrate or explain in an 
orderly and detailed way with 
many Examples, specimens' and 
particulars. 



APPLICATION 

Apply the preventive maintenance 
schedule for the second stage di- 
gestion unit, 

bheck the characteristics of each 
component. 



Comment on employee safety proce- 
dures . 



Compare other aeration units to 
the diffused air unit with swing- 
type diff user producing Sine bub- 
bles. • 

Consider availability of replace- 
ment parts, capital costs, ease of 
repair, efficiency, maintenance 
costs, and so forth. 

Correct the malfunction. 



Demonstrate the start-up proce- 
dures in a treatment plant. 
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' ^ DEFINITION. ' 

DESCRIBE To represent by words written 

or spoken for the Imo^ledge or 
understanding of others, to ' 
transmit an image of the identi- 
fying features, the nature and 
characteristics of objects, 
events and actions. 



APPLICATIOlT 

Describe the safety procedures for 
the screening and grinding unit. 



DEVELOP to produce or generate. 



DISCUSS To talk about, to present in 

detail, to qxchange views or 
infonnation about. 

EVALUATE To- examine and make a Juoige- 

ment about Equality, signifi- 
cance, ajnount,, degree or 
condition of-. 



Develop a picture file of first 
stage digestion units. ^ 

Discuss treatment plant case his- 
tories. 



Evaluate the wastestream for ab- 
normal conditions. 



EXPLAIN To make plain or clear, to 

* present in detail. 



IDENTIFY ^ To establish the identity of, 
, pick out ol?c^single outran 
object in .response to its 
nama by pointing, picking up, 
underlining, marking or other 
responses. 

✓ 

INDICATE To state or express without 

going into detail. 



INSPECT To view closely and critically, 

to determine quality or state, 
. ' to detect . errors<x or otherwise 

appraise • ^ *^ 

LIST To enumerate qr specify. ^ 



LOCATED To stipulate the position of an 

object in relation to other 
objects.. 



Explain the purpose of each compo- 
nent, how the component works and 
why it is important. 

Identify the components of the 
chlorination unit. 



Indicate whether the process \init 
is used for secondary sedimenta- 
tion. 

Inspect a treatment plant. 



List routine cgJ.culations for the 
pond stabilization unit. 

Locate the components of the 
trickling filtration' unit. 



ERJC 
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OBSERVE 



PERFORM 



POINT OUT 



DEFINITION 

To supply the correct name, in 
oral or written form, for ai\ ob- 
ject, clasa of objects, peroono, 
places, conditions or events 
which are pointed out or des- 
cribed. 

To pay careful, directed, 
analytical attention to. 

To carry out an action or 
pattern of lyehavior. (Implies 
an act for which a process or 
pattern of movement has already 
been established, especially 
one calling for sldll or preci- 
sion, or for the assignment or 
assunqption of responsibility. ) 

To indicate the position or 
direction of, especially by 
extending a finger toward the 
thing so indicated, to direct 
someone's attention to., 



APPLICATION 

.Name' the componentd of the primary 
sedimentation \mit. 



Observe the thickening process 
during a plant tour. 

Perform the normal operation pro- 
cedures for the grit removal unit. 



Point out characteristics which 
distinguish the first stage di-' 
gestion unit froni other units. 



RECOlAtEND 



SELECT 



To mention or introduce as 
being worthy of acceptance, 
use or trial, to advise. 

To choose something from a*num- 
ber or group usually by fitness, 
excellence, or other distin- 
guishing feature. 



Recommend procedures to\ correct 
the \jnsafe conditions. 



Select the reference materials and 
tools needed to perform the cor- 
rective maintenance. 



ERLC 
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MODULE 1 

COLLECTION 

A combined oyotcm 
with induotrial wopte 

CompoQite Model Plant Unit A 



PURPOSE: 



In this module the student will learn to perform all the aotivitieo 
in the ob^eativeo ao.they apply to a combined eyetem with induatvial 
waote. MAD PAGES 1 TO 11 BEFORE USING THIS MODULE. 



OBJECTIVES: 
4 



\ 



ERIC 



1.1 Identify the collection oyotem. 

1.2 Deoaribe the collection QyQtQrrM^technicdl and nontechnical * 
temiQ. 

1.5 Deacribe the safety procedurea for the collection oyotem and 
essplain how the procedures ^protect employees and vioitors. 

1.4 Identify the compcmetite of the collection ayetem. ExpUUn the 
purpoQe of each component ^ how the component worko and why it 
io important. ' ^ 

1.6 Deocribe the normal' operation procedures fdr the collection 
ayetem components listed on pag^ 17. 

1.6 Per-form the normal operation procedures for the collection 
system. 

1.7 Describe and perform the start-up and shut-down procedures for 
the collection system. 

1.8 Describe the abnormal operation prjfcedures for the collection 
system. 

1.9 Describe the preventive maintenance procedures for the collec- 
tion system. ^ ^ 

1.10 Perform the preventive maintenance procedures for the collec- 
fton system. 

1.11 Describe the corrective maintenance procedures fQr the collec- 
tion system pomponents listed on page 17. 

1.12 Perform the corrective maintenance procedures for the collec- 
tion system components. 

1.23 Perform the safety procedures for the collection system and 
demonstrate how they protect employees and visitors. 
14 Compare other collection systems to the combined system with 
industrial waste (composite model plant unit A). 
1.15 Name and locate the components of the collection system listed 
on page 17. Name and select reference materials which explain 
the normal operation procedures^ the purpose of each compo- 
nent , how the component works and why it is important. 
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• J.l^ Perform the abnormal operation prooedicree for the oolleotion 
Byotem. ' , . 



RESOURCES: 



OBJECTIVE 1.1. 
/ 

CONDITIONS: 



3 116 120 \L21 125 Ul 1A3 UA 307 
316 317 320 32A 42l' A59 511 551 

554 937 990 103^^- 1034 1318 1)99 



308 
552 



309 
553 
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Identify the oolleotion system. 



Given a system, model of a system or a photograph of a 
system. 



ACCEPTABLE PERFORMANCE: 



The student will: 

Indicate Whether the system is used for collection. 



INSTRUCTOR ACTIVITY: 



1. Poiftt out characteristics which^identify the collec- 
tion system. 



STUDENT ACTIVITY: 



1. Develop a picture file of collection systems, 
distinguishing characteristics. 



Mark 



OBJECTIVE 1.2: 



<<<<<<>>>>>> 



1 

Describe the oolleotion eyetem in technical and nontech- 
nical terme. 



CONDITIONS} 



Given photographs of the collection syst.em. 



ACCEPTABLE PERFORMANCE: 



ERIC. 



The student will: 

Describe the collection system, explaining the 
meaning of: 

collection system V 

force main system 7 
• gravity flow system 

sewer 

sewer system 
sewerage 



21 



Collection 1 



$ 15 



DescTil),e the purpose of collection. 

Describe how the kind of collection ayistem affects: 

primaiy iiedlmentatlon ' * 
^ pond stabilization , • . 

pumping and piping I 



INSTRUCTOR ACTIVITY; 



1. Use diagrams, photographs oJlid oil dec to describe the 
collection dystem. ^ 

2. Describe the collection system during a tour of the 
system. React to the student's description of the 
system. 



STUDENT ACTIVITY: 



1. Describe the collection system while viewing photo- 
graphs, diagrams and slides. 

2. Observe and describe the collection system during a 
tour of the system. 



«<<<<>>>>>> 



OBJECTIVE 1.3: DGaaribe the safety prooedurea for the oollGotion aystem 

' and explain how the ptooedures protect employees and 
viaitovQ. 

CONDITIONS: Given a list of ppeiijation and maintenance procedures. 

ACCEPTABLE PERFORMANCE: The student will; 

Describe the satfety procedures for the colleqtion 
system, commenting on; • 
/ . High-risk 'activities 

entering or leaving manholes 

working alone 

working in excavations 
Sources of danger , j 

cave-ins 

electricity 

explosive solvents 

flooding 

heavy constructioi> equipment 

Infection 

ladders 

manhole covers 

open channels or pits 

oxygen deficiency 



erIc 
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Collection 



Sour'CGS of danger ( continued ) 

rotating and reciprocating equipment 
toiclc gaoes 

traffic ^ • * 

Safety equipment 
blower 

dewatering equipment 
exhauot fans - 
explosion proof lights 
. explosive gas detector 
first-aid kit 
flashing lights 
harness . 

oxygen deficiency meter 
protective clothing 
rope 

self-contained breathing apparatus 
shoring equipment 
traffic barriers 
traffic cones 

Explain how the procedures protect employees and 
visitors. 



INSTRUCTOR ACTIVITY: 



1. Discuss collection system case histories. 

2, Describe the conditions in a collection system and 
ask for evaluation. 

3- Describe the safety procedures for each operation and 
maintenance procedure. ^ 

4- Prepare slides of sources of danger and high-risk 
activities. 



STUDENT^CTIVITY: 



1. Read caere histories and conmient on employee safety 
procedures. 

2. Evaluate conditions which the instructor has des- 
cribed, ouggest remedies. ^ 

3. Role play operation or maintenance procedures. Se- 
lect proper safety equipment and name the sources of 
danger and high-risk activities. Develop a manual of 
safety procedures for the collection system. 

4. Identify sources of danger and high-risk activi-ties 
pictured in slides. 



<<<<<<>>>>>> 
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OBJECTIVE 1.4: 

r 

CONDITIONS: 



Ex-- 



Identify the aomponenta of the oolleotion ayotem. ^y^- 
plain the purpoae of. each Qomponent^ how the component 
worko and why it is important* 



Given a colleGtiorT^ystem, system components or a dia- 
gram, model or photographa^gDj a system and a list of 
components , 



ACCEPTABLE PERF0Iff4ANCE: 



The student will: 

Identify components of the collection system and as- 
sociated equipment: 



catch basin 
dosing tank 

fire-fighting equipment 

first-aid kit 

flap gate 

house connection 

inverted siphon 

manhole 

manhole cover 

outfall 

pipe 

pipe joint 
pump station 



regulator 

screen 

sewer tap 

sewers 
branch 
collector 
interceptor 
lateral 
main 
trunk 

tap line 

weir 



Explain the purpose of each component, how the compo- 
nent works and why it is important. 



1. Point out and name components in diagrams, photo- 
graphs Or models. 

2. Arrange, photographs or models of components in the* 
workshop for student identification. 

3. Point out and name components during a tour of the 
system. 

4. Question the students about the purpose of each com- 
ponent, hov; the component works and why it is impor- 
tant . f 

STUDENT ACTIVITY:"^ 1. ^Identify the' components which the instinictor names on 

diagrams, photographs or models. 

2. Identify the components at stations in the workshop 
in writing. 

3. Identify components during a tour of the system. 

4. Explain the purpose of each component, how the compo- 
nent works and why it is important. 

<<<<<<>>>>>> 
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INSJBUCTOR ACTIVITY; 
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OBJECTIVE l.S: 



Deooribe the normal operation prooedureo for tJw oolleo" 
tion Qyotem oomponenta Hated m page 17. 



CONDITJONS:^ 



Given a collection system or slides or photographs of a 
collection system, a list of components of the system, 
a checklist of characteristics and a normal operation 
procedures manual.. 



ACCEPTABLE PERFORMANCE: 



The student will: 

Describe 'the characteristics of each component which 
the operator checks to determine whether the compo- 
nent is functioning normally, commenting on: 

corrosion position 

erosion pressure 

exfiltration > slope 

flow velocity ^ 

infiltration 

Name the sens^ or indicator which monitors each char-* 
acteristic. 

Explain how often the characteristics of each compo- 
nent must be checked and why the component must be 
checked on this schedule. v 

Describe v/hat an operator does if the characteristics 
of a component indicate that it is not functioning 
normally , including : 
making adjustments 

deciding about corrective maintenance 
reporting to supervisors 
reporting in written records 

Explain why a component's characteristics must be 
returaed to normal. 

Describe routine sampling for the collection, system. 
List routine calc\*latlions for the collection system. 
Describe routine' procedures for recording data. 



INSTRUCTOR ACTIVITY: 



1. Describe the characteristics of the components of the 

>^collection system. 

Describe the normal operation procedures for the col- 
lection system. Use color pictures. 

3. Describe the normal operation procedures during a 
slide show of components of the collection system. 
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4. Deocribe and explain the normal operation proeeduros 
during a tour of tjie system. Lioten to the otudent's 
description of the procedures. 



STUDENT ACTIVITY: 



1. 

2. 
3. 



Develop a checklist, listing the componentQ of the 
collection oyotem and their noriMl characteristicp. 
Develop a manual of noi*nial operation procedureQ. 
Describe the normal operation procedures during a 
slide show of components of trhe collection system. 
Observe and describe the normal operation procedures 
during a tour of the system. 



<<<<<<>>>?>>> 



OBJECTIVE 1.6: 



Perform the normal operation proaedureo for the Qolleo'^ 
tion GijQtem. \j 



CONDITIONS: 



Given a collection system, the manual of noraial opera- 
tion procedures which the student has developed for the . 
collection system and basic references. 



ACCEPTABLE PERFORMANCE: 



The student will: 

Check and evaluate the characteristics of each comjpo- 
nent, explaining his actions. 

Perform the procedures which an operator follows if 
the characteristics of a component indicate that it 
is ncrt functioning nCraially. 

Perform the routine sam$)ling. 

Perform the'^routine calculations.,- 

Perform the routine record keeping. 



INSTRUCTOR ACTIVITY: 



1. Observe the student denopnstrating normal operation 
procedures in a -dry run on a Gollectior^^^stem. 

2. Observe the student performing normal op^^ion pro- 
cedures on a collection system. 



STUDENT ACTIVITY: 



1. " Demonstrate the no raial operation procedures ;in a dry 

run on a collection system. 

2. Perform and explain the normal operation procedures 
on a collection system. ^ ^ ' ^ 



ERIC 
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OBJECTIVE 1.7: 



DITIONS: 




Describe and perform the 8tart--up and shut^dcwn prooer 
dures for the ootleotion system. 



Given a mock-up, mod^l or photograph of a collection 
system. 



ACCEPTABLE PERFORMANCE: 



The student will: 

Start up ana shut down the components of a collection 
system, following the iriaixufacturer^s instructions. 



INSTRUCTOR ACTIVITY: 



STUDENT ACTIVITY: ' 



lEl^ 



1. Demonstrate and perform the start-up procedures. 

2. Demonstrate andriperform the shut-down procedures. 

3. Observe the stttaent perfolTning the start-up proce- 
dures . \ 

4. Observe the student performing the shut-down proce- 
dures. I ' . ■ 

5. Observe the student as he evaluates his start-up 
procedures. 

6. Observe the student as he evaluates his shut-down-, 
procedures . , ' 



1. Describe the start-up procedures in a dry r\in. 

2. Describe the shut-down procedures in a dry run. 

3. Perform the start-up procedures. ^ 

4. Perform the shut-down procediires. - % 

5. Evaluate the operation of the collection system to de- 
termine whether correct start-up procedures have been 
used. Use the normal operation procedures manual 
which lihe student has developed. (See objective 

1.4. ) 

6. Evaluate the operation of the collection system to 
determine whether correct shut-^own procedures have 
been used. Use the normal operation procedures man- 
ual which the student has developed. (See objective 
1.4.0 . * 
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OBJECTIVE 1.8: 



J 



Describe the dbnovmal operation procedures for the col- 
te'ction system. , 
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CONDITIONS: 



Given a wastestream in a collection system or color pho- 
tographs of a wastestream, a checklist of the conditions 
of the wastestream and system records and reference ma- 
terials. 



ACCEPTABLE PERFORMANCE: 



The student will: 

Evaluate the wastestream for abnormal conditio! 
commenting oni, i 




acidity 
color 
DO 

floating material 
flow 
^ foam 
grease 

industrial* wastes 
ice 

Describe the cause and^ 
tion. 



level 
odor 

pH 

septic sewage 
settlesible matter 
tempera t\ire 
toxic gases 
velocity 

ffect of the abnormal' condi- 



Explain how often th© condition of ^e wastestream 
must be checked. 



Describe what an operator does if he observes abnor- 
mal conditions, including: 

operational changes 

reporting to supervisors 

sampling procedures 

Describe how the actions of the operator will improve 
the condition of the wastestream. 



INSTRUCTOR ACTIVITY: 



STUDENT ACTIVITY: 



ERIC 



r 



1. 



2. 



Desclr'ibe and explain the' abnormal conditions of the 
.wastestream illustrated in color pictures. 
Describe and explain the abnormal operation proce- 
dures illustrated in pictures and described in system 
records an'd case histories. 

Describe and explain the abnormal operation proce- 
dures' during a slide show. 

Describe and explain. the abnormal operation proce- 
dures during a tour of the system. Listen to the 
student's description of the procedures. 



1. Evaluate and explain the abnormal conditions of the^ 
wastestream which are illustrated in color pictures. 
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Describe and explain the abnormal operation proce- 
dures illustrated in pictures and described in system 
records and case histories. 

Describe ^d explain the abnormal operation proce- 
dures in a class discussion ^after a slide show. 
Evaluate and explain the condition of the wastestreajn 
during a tour of the system. Describe and explain 
the abnormal operation procedures. 

««<<>>»» 



OBJECTIVE 1.9: 



CONDITIONS: 



ACCEPTABLE PERFORMANCE: 



ERIC 



Deearibe the preventive maintenance procedures for the 
collection eystam. 



Given a collection system or^ pictures and drawings of a- 
collection system and reference materials, including: 

inspection records 

mguiuf acturer 's maintenance guides 

preventive maintenance schedule 

system drawings and specifications ^ 



The student will: 

Describe these prevent 
the collection system 
Cleaning 
* catch basin 

dosing tank 

flap gate 

house connection 

inverted siphon 

manhole 

outfall 

pipe 

pipe joint 
pump station 
regulator 
screen 
sewer tap 
sewers 

branch 

collector 

interceptor 

lateral 

main 

trunk 



ive maintenance procedures for 

tap line 

weir 
Inspection 
' manhole 
Lubrication 

flap gate 

pump station ' 

regulator 
Mechanical adjustment 

flap gate 

pump station 

regulator 

weir 
Painting 

flap gate 

manhole 

pump station 

regulator 

weir 
Replacement 

fire-fighting equipment 
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Replacement ( continued ) 
first-aid kit 
flap gate 
manhole cover 
pump station 
regulator 
screen^ 
weir 

Name the reference materials and tools needed to per- 
form the preventive maintenance procedures. 

Explain how often each preventive maintenance proce4|^> 
dure must pe performed. 

Explain how an operator determines whether a compo-*- 
nent^ needs preventive maintenance. 

Describe wha4 an operator does if a component needs 
preventive maintenance. 

Explain why each preventive maintenance procedure is 
important . " , 



1. Describe and explain the preventive maintenance pro- 
cedures for the collection system. 

2. Describe and explain the preventive maintenance pro- 
f^edures during a slide show. 

3. Describe and explain the preventive maintenance pro- 
cedures during a tour of the system. 



Wear measurement 
manhole 
sewer 



1. Develop a preventive maintenance schedule and a man- 
ual of preventive maintenance procedures. 

2. Observe, describe and explain the preventive mainte- 
nance procedures during a slide show. 

3. Obs-erve, describe and explain the preventive mainte- 
nance procedures during a tour of the system. 
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Perform the preventive 'maintenance procedures for the 
oolteotion system, 

% 

• • 

Given a collection system and tools and reference mate- 
rials, including: 
inspection records 

manufacturer's maintenance guides / 



A 



preventive maintenance schedule , , 

system drawings and specifications . . 

ACCEPTABLE PERFORMANCE: The student will: 

^ • • 

Select the reference materials and tdbls needed to 

perform the preventive maintenance proced\j|res. 

Apply the preventive maintenance schedule for the* 
^ collection system, explaining his actions. 

Perform the procedures which an operator follows when 
a component needs preventive mainljpnance, explaining 
his actions. 



INSTRUCTOR ACTIVITY: 



1. Set lip simulated"^ situations in the workshop. 

2. Observe student inspection of a collection system. 

3. Observe the student performing the preventive mainte- 
nance procedures on a collection system. 



STUDENT ACTIVITY: 



1. Small groups of students perform the preventive main- 
tenance procedures in simulated situations in the 
workshop. 

2. Inspect a collection system. Evaluate and explain 
^the preventive maintenance procedures. 

3. Perform and explain the preventive maintenance proce- 
dur^ on a collection system. 

<«<«>>>>>> 



OBJECTIVE LIT: 



Describe the corrective maintenance procedures for the 
collection system components listed on page 1?. 



CONDITIONS: 



Given a collection system or a mock-up, photographs or 
drawings of a collection system,, the manual of operation 
procedures which the student has developed for the col- 
lection system, tools tod reference materials, includ- 
ing: 

catalogue of replacement parts 
equipment catalogues 

manufacturer's maintenance guides ' 



Collection 
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ACCEPTABLE PERFORMANCE: 



The student will: 



ITpscribe how an operator evaluates each compunent of 
the colleoJSiion system for corrective^maintenance, 
commenting "ojn: 

corrosion * position 

erosion - o press\ire 

exfiltration » slope 

flow velocity 

infiltration 

Explain why a component has malfxmctioned. 

Name the reference materials and tools needed to per- 
form the corrective mintenance. 

Describe what an operator does when he discovers a 
malf \xnction, including : 

evaluation of capabilities of plant personnel 
to perform the procedurf^« 

selection of replacement parts 

record keeping 

Describe how the operator corrects the malfunction. 



INSTRUCTOR ACTIVITY: 



1, ^scribe and explain the corrective maintenance pro- 
0ed\ires for the clsllection system, using diagrams and 
/pictiires, 

2j Describe and explain the corrective maintenance pro- 

cediires diiring a slide show. , 
3,K Describe and explain the corrective maintenance pro- 

cediires during toul-s of the system. 



STUDENT ACTIVITY: 



1. Describe and explain the corrective maintenance pro- 
ced\ires*in situations described or pictured by the 
instructor, 

2. Describi^and explain the corrective maintenance pro- 
cediiresrmp ing a slide show. 

3. ObservelMescribe and explain the corrective mainte- 
nance p4&j^ dioring a tour of the system. 

<<<<«>>>>» 



OBJECTIVE 1.12: Perform the corrective maintenance procedures for \ the 

collection system components. 



ERIC ^ 



CONDITIONS: 



ACCEPTABLE PERFORMANCE: 



V 



INSTRUCTOR ACTIVITY: 



STUDENT ACTIVITY: 



Given a collection system or system components, the op- 
eration procediires manual which the student has devel- 
oped, tools and reference materials, including: 

catalogue of replacement parts 

equipment catalogues 

manufacturer's maintenance guides 

manufacturer's operation manual 



The student will: 

Ti)valuate the components of the collection .system for 
corrective maintenance, explaining why a component 
has malfunctioned and commenting on: 

c orr OS i on pos i t ion 

erosion pressure \ 

exf iltration slope 

flow JSfc velocity 

infiltration 

Select the reference materials and tools needed to 
perform the corrective maintenance. 

Perform th^e procedures which an operator follows ^en 
a component malfunctions, including: 

evaluation of capabilities of plant personnel'* to 
perform the procedures 

selection of replacement parts 

record keeping 

Correct the malfunction. 



1. Set up simulated situations in the workshop. 

2. Observe the student as he evaluates a collection 
system. 

3. Observe the student performing the corrective main- 
tenance procedures on a collection system. 

1. ^all groups of students perform and explain the cor- 
rective maintenance procedures in simulated situa- 
tions in the workshop. 

2. Evaluate the components for corrective maintenance. 

3. Perform and explain the corrective maintenance proce- 
dures on a collection system. 

^ «««>>>>>> 
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OBJECTIVE l.U: 



COiSdITIONS: 



Perform the oafety prooeduree for the aolleotion ayatem 
and demonatrate hou they protect employ eea and viaitora. 



Given a list of operation or maintenance procedures, the 
student *s n^ual of safety .procedures, tools and safety 
' equipment. 



ACCEPTABLE PERFORMANCE: 



The student will: 

Identify ha^iardous conditions in the collection ^ 
system, commenting on: 
; high-risk activities 
sources of danger 
safety equipment 

Explain how the procedures protect employees and 
visitors. ^ 

Recommend corrective procedures and correct the un- 
safe condition. ' 



INSTRUCTOR ACTIVITY: 



1. Set up simulated situations in the workshop. 

2. Observe the student as he evaluates the safety condi- 
tions in a collection syjgtem. 

3. Observe the s^ijadent performing the safety procedures 
on a collection system. 



STUDENT ACTIVITY: 



1. Evaluate safety conditions in simulated situations 
and recommend corrective procedures. 

2. Evaluate safety conditions in a> collection system and 
recommend corrective procedures . 

3. Perform the safety procedures on a collection system. 
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OBJECTIVE 1.14 Compare other aolleotion eyetem to the combined eyetem 

with induetrial was-m (oompoeite model plant unit A). 

CONDITIONS: Given a process unit and reference materials, including: 

equipment catalogues I 
laboratory reports J 
manufacturer's bulletins 
manufacturer's operation manuals 
system maintenance' and operation records 




Collection 



/ 



ACCEPTABLE PEBFOHMANCE : 



The student will: 

Compare corapoaite model plant unit A with: 
a sanitary system with industrial waste, 
a combined system without ind\is trial waste, 
a sanitary system without industrial waste. 

Consider: 

avai:|ability of replacement parts 
capital costs 

dependency on surrounding environment 

ease of repair 

efficiency 

flow-handling capabilities 
maintenance costs 
nuisance to neighbors 
operational, costs 
operational skills 
personnel requirements 
reliability 
resistance to upset 
sensitivity of controls 
space requirements 
waste-handling capabilities 



INSTRUCTOR ACTIVITY: 
STUDENT ACTIVITY: 



1. Prepare a chart for tab\ilation of information about 
the systems. 

2. Compare composite model plant unit A with 'the other 
systems. 

3. Help the student to collect information f<Qr reports 
on the advantages and disadvantages of eacn^system. 



1. .List information about the systems on a chart. 

2. Compare the systems in a panel discussion. 

3. Write a report on the advantages and disadvantages of 
each system. 



<<<<<<>>>>>> 



OBJECTIVE 1.T5: 



ERJC 



Name and locate the components ,of the collection system 
listed on -pa^e 17. Name and select the vefevence materials 
which explain the normal operation procedures ^ the ptCT'^ 
pose of each component^ how the component works and why 
it is important. 





CONDITIONS: 



Given a collection system, system components or a dia- 
gram, model or r^»Otographs of a system and reference 
inaterials, including: 

contractor's plans of the collectioy/ system 

manufacturer's maintenajpice guifll^s 
. operation and maintenance man|ialp 



ACCEPTABLE PERFORMANCE: 




^nents of the collection 



The student Mil: 

.Name and locate the cod 
system. 

Name and select ref&fence materials which explain 
the normal operaticp proced\ires, the purpose of each 
component, how the component works and why it is im~, 
portant. , 



INSTRUCTOR ACTIVITY: 



1. Point out components of the colle^qtion system on dia- 
grams, photogr^hs or models. * 

2. Listen to the^ student naming the components and the 
applicable reference materials during a tour of the 
system. / 

3. Name and display the reference materials which des- 
cribe the collection system and normal operation 
prcJdedtires. 



STUDENT ACTIVITY: 



1. Name the components which the instructor points out 
on diagrams, photographs or models. \ 

2. Name the components which the instructor points out 
d\iring a to\ir of the system and name the reference 
marterials which apply to the components. 

3. Name and select the reference materials which des- 
cribe the collection system and normal operation 
proced\ires. 



OBJECTIVE 1.16.: 
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f 

Perfomi the abnormal operation procedures for the ool~ 
leotion system. 



CONDITIONS: 



Rir 



Given a wastestream in a collection system and reference 
materials, including: 

industrial waste records 
, operation -logs 
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Collection 



operator manuals 

system performance guides 



ACCEPtAS^ PERFORMANCE: 



INSTRUCTOR ACTIVITY: 



The student will: 

Evaluate the vJastestream for abnormal conditions, 
commenting on: 



acidity- 
color 
DO 

floating material 

f lov/ 

foam 

grease 

industrial wastes 
ice 



level 
odor 

oia; 

PH 

septic sewage 
settleable matter 
temperature 
toxic gases 
velocity 



2. 



3. 



Select the references he needs to return the waste- 
stream to normal. i 

Perform the abnormal opi^ation procedures . 

Observe the student as he evaluates the' wastes tream 
in the collection system. 

Describe the references needed to correct abnormal 
conditions of the wastestream. 

Observe the student performing the abnormal operation 
procedures in simulated situations and in the collec- 
tion system. 



STUDENT ACTIVITY^ 



1. Evaluate the wastestream in the collection system.- 
•2. Select the references needed to correct abnormal, con- 
ditions of the wastestream. 
3. Perform the abnormal operation procedures in ^sfimula- 
ted situations or in the collection system. . 



<<<«<>>>>>> 
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MODULE 2 
CHLOHINATIpN 

A vaauwn ohlovinatov with dutomatia feed to pi'pe, 
pneumatia- aontrol and eXeotviodl evagovatov 
or a vacuum dhlorinatov xnith automatic feed 
to pipe and ctoQed-loGp pneumatic control 

Composite Model Plant Unite B and N 



PURPOSE: 



OBJECTIVES: 



/ 



r 



ERIC 




In thie module the student will leam^ to perform *all the aotivitieo 
in the objeotivee as they apply to a vacuum ahlprinator with auto- 
matic feed to pipe J pneumatic control and eledtrical ei)aporator or 
to a vaSJW/m ahlorinator with automatic feed to pipe md cloced'^loop 
^ pneumaUc control. READ PAGES 1 TO 11 BEFORE USING THIS MODVtiE. 



Identify the chlorination unit. 

Deearibe^the chlorination process in technical and nontechni- 
cal terms. 

Describt^ the safety procedures for the , chlorinate' on unit and 
explain haw the procedures protect employees^ and visitors. 
Identify the components of a chlorination unit. Explain the 
purpose of each component^ how the coprponent works and why it 
is important. 

2. 5 Describe the normal operation procedures for the chlorination 

unit components listed]pn^page 35. 
2. 6 Perform the normal operation procedures for the chlorination 

unit. 

2. 7 Describe and perform the start-up and shut-^down procedures for 
the chlorination unit. 

2.8 ^Describe the abnormal operation procedures for the chlorina- 
tion process^ 

2. 9 Describe the preventive maintenance procedures for the chlo- 
rination unit. 

2. 10 Perform the preventive maintenance procedures for the chlorin- 
ation unit. . ^ . d 

2.11 Describe the corrective maintenance procedures for the chlo- 
rination unit components listed on page 35. 

2.12 Perform the corrective mai%Jienance procedures for the chlorin-^ 
ation unit components. Z*^^ 

2.13 Perform the safety procedures for the chlorination unit and 
demonstrate how they protect employees and visitors^ 

2.14 Compare other cfilorination units to the vacuum chlorinator 
with automatic feed to pipe^ pneumatic control and electric 
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2. is 



2. J5 



evaporator (aompoQite model plant unit B) and the vacuum chlo^ 
rinaior with automatic feed to pipe and aloeed'-loop pnewnatio 
control ( composite model plant unit N). 

Name and locate the components of the chlorination unit listed 
on page 35. Name and select refei'enae materials which ex-- 
plain the normal operation procedures^ the purpose of each 
component^ how the component works and why it is important. 
Perform the abnormal operation procedures for the chlorination 
unit. • 



3 


116 


120 


125- 


141 


143 


144 


307 


308 


309 


316 


317 


320 


321 


324 


421 


459 


472 


489 


511 


543 


551 


552 


553 


554 


TOO 


702 


851 


937 


966 


967 


968 


969 


970 


972 


97;; 


97^ 


976 


977 


978 


979 


980 


984 


985 


990 


1033 


1034 


1399 


1408 
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OBJECTIVE 2. 1 



Identify the chlorination unit. 



CONDITIONS: 



Given a unit, a model of a unit or a photograph of a 
'unit. 



ACCEPTABLE PERFORMANCE; 



The student will: 

Indicate whether the process unit is used for 
chlorination. 



INSTRUCTOR ACTIVITY: 



Point out characteristics which distinguish the chlo- 
rination unit from other process units. 



STUDENT ACTIVITY: 



1. Develop a picture file of chlorination units. Mark 
distinguishing characteristics. 



<<<<<<>>>>>> 



OBJECTIVE 2.2: 



Describe the chlorination process in technical and non- 
technical terms. 



CONDITIONS: 



Given a* list of chlorine application points and a dia- 
gram of application points. 



ERIC 
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ACCEPTABLE PERFOmJlANCE 



fJBFC 



INSTRUCTOR ACTIVITY: 



The Qtudent will: 

DeQcribe the chlorinatlon unit, explaining the 
meaning of: 
chlorine 

chlorine contact chamber 
. chlorine system 
closed-loop residual control 

Point t^t the application points for: 
upsewer chlorination 
prechlorination 
plant chlorination 
post-chlorination 

Describe the purpose of chlorination at each 
location. 

Describe how chlorination affects: 
collection system 
prechlorination 
primary sedimentation 
trickling filtration 
aeration 

pond stabilization 
effluent disposal 
pumping and piping 



Use diagrams, photographs and slides to illustrate 

chlorination application points. 

Point out application points and the effects of 

chlorination at the application points during a plant 

tour. 



STUDENT ACTIVITY: 



1. Poiijir-^mtt and describe chlorine application points 
on plant diagrams. 

2. Observe and describe the application points and the 
effects of chlorination at the application points 
during a plant tour. 



<<<<<<>>>>>> 



OBJECTIVE 2.3: 



Describe the eafe'bi^^rooedureQ for the chlorination unit 
and explain how^tneprocedurea protect employees and 
visitors* 



CONDITIONS: 



Given a list of operati'on and maintenance procedures. 



3A I Sjjj^ g Chlorlnatlon 



ACCEPTABLE PERFORMANCE: The student will: 



Describe the 'safety procedures for the chlorination 
unit, commenting on: 
High-risk activities 
changing cylinders 
removing debris from' channels 
replacing valves and pigtails 
working ajone ^ 
Sources pf danger 
acid wastes 

automatic switches . . - 

caustic wastes 

electrical equipment 

explosive gases 

hot pipes 

moving parts 

open channels and pits ^ 
open doors tod covers 
slippery walks or stairs 
tools , 
toxic gases 
Safety equipment ' 
chlorine leak detector 
deluge shower , 
emergency repair kit 
eyewash 
• fire extinguisher 
first-aid kit 
gas mask 

lockout tags and keys 
protective clothing 

railings . . - • . 

rope ' " • . 

self-contained breathing apparatus 
stair treads 

ventilation system ' * 

Explain how the procedure^ protect employees and 
visitors. , , ' 



INSTRUCTOR ACTIVITY: 1. Discuss treatment plant case histories. 

2. Describe the'' conditions in a plant and ask for eval:- 
uation. 

, .3. Describe the, safety procedures for each operation and 
maintenance^ procedure* * ' . . 

4. Prepare slides of sources of danger and high-risk 
activities. 
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STUDENT ACTIVITY: 



OBJECTIVE 2.4: 



CONDITIONS: 



/ 



1. 



Read case histories . and comment on employee safety 
procedures. , ' • . 

Evaluate conditions 'which the instructor has des- 
' cribed, Sugg^est remedies. 

Role play operation or maintenance procedures. Se- - 
lect proper safety equipmea^t and name the sources of 
danger and high-^isk activities. Develop a manual of 
safety procedures for the chloj^ifia^ion unit, 
Identify sources of danger and high-risk activities 
pictured in slides. 

<<«<<»»» , • 



Identify the oompmente of a ohlovination unit. Explain 
the purpose of each component^ how the component works 
and why i-^ iS' important. 



Given a chlorination unit', unit components or a diagram, 
model or photographs of a iinit and a list' of components. 



ACCEPTABLE PERFORMANCE: 



The student ftrill'*/ 

Idel!tirfy corngponent^ of the' chlorination unit and as- 
sociated equipment: 



air-storage tank 

alarms 

chlorine pressure 
evaporator level 
leak detector 
• analyzer 

chart drive 

compressor 

container . 

cylinder 

drive belt 

evaporator 

fire-fighting 'equipment 

first-aid kit 

gas mask 

hoist ' 

motor 

pjsn 



pigtail 
adapter 
cap ' 

flex line 
yoke 

'pneumaiic contrbl 

recording chart 

i*egulators 

chlorine pressure 
injector^ vacuum 
water pressure 

rotameter float 

rupture disc 

scale 

valves 
cylinder 
header 

pressure reducing 
vent fan 



/ 

Explain the purpose of each component, how the compo- 
nent works and why it is important. . 



ERIC 
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INSTRUCTOR ACTIVITY: 



3. 
4. 



Point oyt and name components in diagrams, photo- 
graphs or modela. 

Arrange photographs or models of components in the 
workshop for student identification. 
Point out and name components during a plant tour. ' 
Question the students about thQ purpose of each com- 
ponent, how the component works and why it is impor- 
tant. 



STUDENT ACTIVITY: 



3. 
A. 



Identify the components which the instructor names on 
diagrams, photographs or models* 

Identify the components at stations in the workshop 
in writing. 

Identify components diiring a plant tour. 
Explain the purpose of eacji component, how the compo- 
nent works and why it is important. 



««<<>>>>>> 



OBJECTIVE 2.5: 



De80i%be the normal operation procedures for the ohlo-- 
rination unit Qomponents listed on page 3S. 



CONDITIONS: 



V 



ACCEPTABLE PERFORMANCE: 



Given a chlorination unit or slides or photographs of a 
chlorination unit, a list of components of the unit, a 
checklist of characteristics and a normal operation pro- 
cedures manual. 



The student will: 

Describe the characteristics of each component which 
the operator checks to determine whether the compo- 
nent is functioning normally, commenting on: 
color pressure 
corrosion soxind 
flow temperature 
motion vacuum " ^ 

odor vibration 
position 

Name the sense or indicator which monitors each char- 
acteristic. 

Explain how oftBn the characteristics of each compo- 
nent must be checked and why the component must be 
checked on this schedule. 



ir 
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Describe what an operator does if the characteristics 
of a component indicate that it is not functioning 
nominally, including: 
making adjustments 

deciding about corrective maintenance, 
reporting to supervisor^ 
reporting in written records 

Explain why a component's characteristics mast be 
returned to normal. 

Describe routine 'sampling for the chlorination pro- 



cess, 



r 



List rotitine calculations for the chlorination pro- 
cess- 
Describe routine procedures for recording data. 



INSTRUCTOR ACTIVITY: 



1. Describe the characteristics of the components of the 
chlorination unit. 

2. Describe the normal operation procedures for the 
chlorination unit, - Use color pictures. 

3. Describe the normal operation procedures during a ^ 
slide show of components of the chlorination unit, 

4. Describe and explain the normal operation procedures 
during a plant tour. Listen to the student's des- 
cription of the procedures. 



STUDENT ACTIVITY: 



1. Develop a checklist, listing the components of the 
chlorination unit and their nornial characteristics. 

2. Develop a manual of normal operation procedures. 

3. Describe the normal operation procedures during a 
slide show of components of the chlorin^ition unit. 

4. Observe and describe the normal operation procedures 
during a plant toiyj. 



««<<>»»> 



OBJECTIVE 2. 6: 



Perform the normal operation proaeduree for the chlorin- 
ation unit. 



CONDITIONS: Given a chlorination unit, the manual of normal opera- 

tion procedures which the student has developed for the 
chlorination unit and basic references. 



erIc 
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ACCEPTABLE PERFORMANCE: 



The student will: 

Check and evaluate the characteristics of each compo- 
nent, explaining his actions. 

Perform the procedures which an operator follows if 
the characteristics of a component indicate that it 
is not functioning normally. 

Perform the routine sampling. 

Perform the routine calculations. 

Perform the routine record keeping. 



INSTRUCTOR ACTIVITY: 



1, Observe the student demonstrating nonnal operation 
^ procedures in a dry run in a treatment plant. 

2, Observe the student performing normal operation pro- 
cedures in a treatment plant. 



STUDENT ACTIVITY: 



Demonstrate the normal operation procedures in a dry 
run in a t;*eatment plant. 

Perform and explain the normal operation procedures 
in a treatment plant. 



«<<<<>>>>>> 



OBJECTIVE 2.7: 



CONDITIONS: 



Describe and perfoim the start-up and elhut-down proce- 
dures for the chlorination unit. 

i 

Given a mock-up, model or photograph of a chlorination 
unit and' a chlorination unit with the manufacturer's op- 
eration manual. 



ACCEPTABLE PERFORMANCE: 



The student will: 

Start up and shut down a chlorination unit, follow- 
ing the manufacturer's instructions. 



INSTRUCTOR ACTIVITY: 



er|c 



1, Demonstrate and perform the start-up procedures in a 

treatment plant. 
2/ Demonstrate and perform the shut-down procedures in a 

treatment plant. 

3. Observe the student performing the start-up proce- 
dures in a treatment plant, 

4. Observe the student performing the shut-down 

■45 



J procedures in a treatmervt plant. 

5. Observe the student as he evaliiates his .start-up 
procedures. ^ 

6. Observe the student as he evaluates hie shut-down ^ 
^ procedures. ' \ 

STUDENT ACTIVITY: 1. Describe the start-up procedures in a dry run in a ; 

treatment plant. 
2. Describe 'the shut-jglown procedures in a dry run in a 

^ treatment plant. 
3- Perform the start-up procedures in ja treatment plant. 

4. Perform the shut-dovm procedures in a treatment 
plant. ' *' 

5. Evaluate the operation of -the chlorination unit to 
determine whether correct start-up procedxires have 

^ been used. Use the normal operation procedures man- 

ual which the student has developed. '(See objective 
1.4.) ^ ^ 

6. Evaluate the operation of the chlorination unit to 
determine whether correct shut-down procedures have 
been used. Use the>f/normai operation procediires man- 
ual which the student has developed. (See objective 
1.4.) . • 
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OBJECTIVE 2. 8: 



'Veeoribe the abnormal .operation prooeduree for the ohlo- 
rinatiqn^ prooeee. 



CONDITIONS: 



Given a wastestream in a treatment plant or color photo- 
graphs of a wastestream, a checklist of the conditions 
of the wastestream and plant records and reference ma- 
terials . 



ACCEPTABLE PERFORMANCE: 



The stiident will: 

Evaluate the wastestream for abnormal conditions, 
connnenting on: 



BOD 

chlorine demand 
chlorine residual 
COD 

coliform 
composition^ 



flow 

industrial wastes 

odor 

pH 

septic sewage 
toxic gases 



ERLC 




Describe the caiise and effect of the abnormal condi- 
tion. 

Explain how often the condition 6f the wastestream 
must be checked. 

Describe what an operator does if he observes abnor- 
mal conditions, including: 

operational changes 

reporting to supervisors 

sampling procedures 

Describe how the actions of the operator will improve 
the condition of the wastestream. 



INSTRUCTOR ACTIVITY: 1. Describe and explain the abnormal conditions of the 

wastestream illxistpated in colqr picture^w 

2. Describe and explain the abnormal operation proce- 
dures illustrated in pictures and described in plant 
records and case histories. 

3. Describe and explain the abnormal operation proce- 
dures during a sMde show. 

4. Describe and explain the abnormal operation proce- 
dures during a plant tour. Listen to the student's 
description of the procedures. 



STUDENT ACTIVITY: 1. Evaluate and explain the abnormal conditions of the 

V wastestream v/hich are illustrated in color pictures. 

2. Describe and explain the abnormal operation proce- 
dures illustrated in pictures and described in plant 
records and case histories. 

3. Describe and explain the abnormal operation proce- 
dures in a class discussion after a slide show. 

4. Evaluate and explain the condition of the wastestream 
during a plant tour. Describe and explain thfe abnor- 
mal ojieration procedures. 

<<<<<<>>>>» 



OBJECTIVE 2.9: 



Deeoribe the preventive maintenance procedupes for the 
ahlorination unit. 



CONDITIONS 



ERIC 



Given a chlorination unit or pictures and drawings of a 
chlorination unit and reference materials, including: 

inspection records 

manufacturer's maintenance guides 
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plant drawings and specifications 
preventive mintenance schedxile 



ACCEPTABLE PERFORMANCE: 



The student will: 

^tescribe these preventive 
the chlorination unit: 
Cleaning 
pen 
valve 
Lubrication 
compressor 
hoist 
motor 

Mechanical adjustment 

air-storage tank 

alarms 

chlorine pressure 
evaporator level 
leak detector 

analyzer 

chart drive 

compressor 

container 

drive belt 

evaporator 

gas mask 

hoist 

motor 

pneumatic control 

regulators 

chlorine pressure 
injector vacuum 
water pressure 

rupture disc 

scale 

valves 
cylinder 
header 

pressure^ reducing 
vent fan 
Painting 

' air-storage tank 
compressor 
motor 



maintenance procedures for 

Replacement ^ 

alarms 

chlorine press\ire 
evaporator level 
leak detector 

analyzer 

chart drive 

compressor 

container 

cylinder 0 

drive belt 

evaporator 

fire-fighting equipment 

first-aid kit 

gas mask 

hoist 

motor 

pen 

pigtail 
adapter , 
cap 

flex line 
yoke 

pneximatic control 
recording chart 
regxilators 

chlorine pressure 

Injector vacuum 

water pressure 
rotameter float 
rupture disc 
scale 
valves 

cylinder 

header 

pressure reducing ^ 
vent fan 
Wear measurement 
scale 
valve 
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Name the reference materials and tools needed to per-^ 
form the preventive maintenance procedures. 

Explain hov/ often each preventive maintenance proce- 
dure must be performed. 

Explain how an operator determines whether a conqpo- 
nent needs preventive maintenance. 

.Describe what an operator does if a component needs 
preventive maintenance. 

Explain why each preventive maihtelnance procedure is 
important . 

INSTRUCTOR ACTIVITY: 1. Describe and explain the preventive maintenance pro- 

cedures for the chlorination unit, 

2. Describe and explain the preventive maintenance pro- 
cedures during a slide show, 

3. Describe and ^fexplain the i^^eventive maintenance pro- 
cedui-es during a plant tour. 



STUDENT ACTIVITY: 1, Develop a preventive maintenance schedule and a man- 

ual of preventive maintenance procedures. 

2. Observe, describe and explain the preventive mainte- 
nance procedures during a slide show. 

3. Observe, describe^ and explain the preventive ^inte- 
nance procedures during a plant tour. 

<<<<<<>>>>>> 



OBJECTIVE 2.10: 



Perform the preventive maintenance procedures for the 
chlorination unit. 



CONDITIONS: 



Given a chlorination uriit and tools and ri^ference mate- 
rials , including : ^ 

inspection records 

manufacturer's maintenance guides 

plant drawings and specifications 

preventive maintenance schedule 




ACCEPTABLE PERFORMANCE: 



ERLC 



The student will: 

Select the reference materials and tools needed to 
perform the preventive maintenance procedures. 



49 



Chlorinatlon 



INSTRUCTOR ACTIVITY: 



Apply the preventive maintenance schedule for the 
chlorijiation unit, explaining his actioxuDtf- 

Perform the procedures which an operator follows when 
a component needs preventive maintenance, explaining 
his actions. 




1. Set up simulated situations in the workshop. 

2. Observe student inspection of a treatment plant. 

3. Observe the student performing the preventive mainte- 
nance procedures in a treatment plant. 



STUDENT ACTIVITY: 



1. Small groups of students perform the preventive main- 
tenance procedures in simulated situations in the 
workshop. 

2. Inspect a treatment plant. Evaluate and 'explain the 
preventive^ maintenance procediires . 

3- Perform and explain the preventive maintenance proce- 
dures in a treatment plant. 



««<<»>»> 



OBJECTIVE 2.11: 



Describe the oorreotive maintenance procedurea for the 
chlorination unit components listed on page 35, 



CONDITIONS: 



Given a chlorination unit or a mock-up, photographs or 
drawings of a chlorination unit; the manual of operation 
procedures which the student has developed for the chlo- 
rination unit, tools and reference materials, including: 

catalogue of replacement parts 

equipment catalogues 

manufacturer's maintenance guides 



ACCEPTABLE PERFORMANCE: 



ERIC 



The student will: 

Descjribe how an operator evaluates each component of 

the chlorination unit for corrective maintenance, 
commenting on: 

color pressure ^ 

corrosio^. sound 

flow tempera t\ire 

motion vacuiim 

odor vibratidn 

position 



Explain ^ijj^ ^™P' 



^uncticxded. 
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Name the reference mterials and tools needed to per- 
forni the corrective maintenance. 

Describe what an operator does when he discovers a 
malfunction, including: 

evaluation of capabilities of plant personnel to 
perform the procedures 

selection of replacement parts 

record keeping 

''^/^■■^ • 

Describe how the operator corrects the malfunction/' 



INSTRUCTOR ACTIVITY: 1. Describe and explain the corrective maintenance pro- 

cedures for the chlorination unit, using diagrams and 
pictures. 

2. Describe and explain the corrective maintenance pro- 
cedures during a slide show, 

3* Describe and explain the corrective maintenance pro- 
cedures during treatment plant tours. 

STUDENT ACTIVITY: 1. Describe and explain the corrective maintename pro- 

cedures in situations described or pictured uy the 
instructor. 

2. Describe and explain the corrective maintenance pro- 
cedures during a slide show. 
\ 3. Observe, describe and explain the corrective mainte- 

nance procedures during a treatment plant tour. 

<<«<<>>>>>> 



OBJECTIVE 2.12: 

r? 

CONDITIONS: 



Vevfovm the oorreotive maintenance prooedurea for the 
chlorination unit oomponente. 



Given a chlorination unit or unit components, the opera- 
tion procedures manual which the student lias developed, 
tools and reference materials, including: 

catalogue of replacement parts 
' equipment catalogues 

manufacturer's maintenance guides 
manufacturer's operation manual ^ 



ACCEPTABLE PERFORMANCE: 




The student will: 

Evaluate the components of the chlorination unit for 
corrective maintenance, explaining why a component 
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has malfuactioned and connnenting on: . / 

color ^ - pr^sure 

» corrosidn so\md 

flow ' ' temperatirre 

motion * vacuum 

odor • vibration 

position 

Select the ref erei^ce materials^ and toola needed to 
perform the corrective maintenance ^ 

Perform the procedures which an operator follows when 
a component malfunction^, including: 

evaluation of capabilities of plant personnel to 
. perform the procedures 

selection of replacement parts 

record keeping 

Correct the malfunction. 



1. Set up simulated situations in the workshop. 

2. Observe the student as he evaluates the components in 
a treatment plant. 

3. Observe the student performing the corrective mainte- 
nance procedures in a treatment plant. 



1. Small groups of students perform and explain the cor- 
rective maintenance procedures in simulated situa- 
tions in the workshop. 

2. Evaluate the components for corrective maintenance. 

3. Perform and explain the corrective maintenance proce- 
dures in a treatment plant. 

«««>>»>> 



Per form the safety procedures for the ohlorination unit 
and demonstrate haw they protect employees and visitors. 



Given a list of operation or maintenance procedures, the 
student *s manual of safety procedures, tools and safety 
equipment . 
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Chlorination 



ACCEPTABLE PERFORMANCE: 



The atudent will: 

Identify hazardous conditions in the chlorination 
unit, commenting on: 

high-risk activities 

£5ources of danger 

S£if ety equipment 

Explain hov; the ^j'ocedures protect employees and 
visitors. , 

Recommend corrective procedures and correct the un- 
safe condition. 



INSTRUCTOR ACTIVITY: 



1. Set up simulated situations in the workshop. 

2. Observe the student as he evaluates the safety condi- 
tions in*a treatment plant. 

3. Observe the student performing the safety procedures 
in a treatment plant. 



STUDENT ACTIVITY: 



Evaluate safety conditions in simulated situations 
and recommend corrective procedures. 
Evaluate safety conditions in a treatment plant and 
recommend corrective procedures. 

Perform the safety procedures in a trea^tment plant. 



<<<<<<>>>>>> 



OBJECTIVE 2.14: Compare other chlorination units to the vacuum chlorina- 

tor ]j)ith automatic feed to pipe^ pneumatic control and 
electric evaporator (composite model plant unit B) and 
the vacuum chlorinator with automatic feed to pipe and 
closed-loop pneumatic control (composite model plant 
unit N'). 




CONDITIONS: Given a process unit and reference materials, including: 

equipment catalogues 

laboratory reports ^ 
maniifacturer^s bulletins 
maniifacturer^s operation manuals 
plant maintenance and operation records 

> 

ACCEPTABLE PERFORMANCE: The student will: 

Compare composite model plant unit B with: 

a vacuum chlorinator with automatic feed to pipe, 
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electrical cohtrol and electrical evaporator, 
a solution feed chlorinator with diocharge to pipe, 
a solution feed chlorinator.. with dipchai;ge to 

channel. 

a solution feed chlorinator with discharge to 
basin, v 

a vacuum chlorinator with electrical evaporator and 

discharge to ^.hannel. 
a vacuum chlorinator with electrical evaporator and 

discharge to basin, 
a chlorinator with manual control. 

Consider : 

availability of replacement parts 
capital costs 

dependency oh surrounding environment 
ease of repair ^ 
efficiency 

flow-handling capabilities ^ 
maintenance costs 
nuisance to neighbors 

operational costs * . 

operational skills 

personnel requirements 

^reliability 

r^istance to upset 

sensitivity of controls 

space requirements 

waste- handling capabilities 



INSTRUCTOR ACTIVITY: 



1, Prepare a chart for tabulation -al^information about 
the units. 

2, Compare composite model plant units B and N with the 
other units. 

3, Help the student to collect information for reports 
on the advantages and disadvantages of each unit. 



STUDENT ACTIVITY: 



OBJECTIVE 2.16: 




1. List information about the units on a chart, 

2. Compare the units in a panel discussion. 

3. V/rite a report on the advantages and disadvantages of 
each unit. 

<«<<<>>>>>> 



Name and locate the oomponente of the ohlorination unit 
listed on page 35. Name and select reference mateTiala 
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^ioh explain the ndvmal operation procedui^es^ the p«2»- 
poee of eaah oomponent^ how the component works and why 
it ie, important. ' 



CONDITIONS: 



Given a chlorination unit, unit components or a diagram, 
model or photographs of a iitiit^|md reference materials, 
including: * , , 

contractor's plans of the chlorination unit 

manvifacturer 's maintenance gxiidee 

operation and maintenanqe manuals 



ACCEPTABLE PERFpBMANCE: 



The student will: 

Name and locate*^ the components . of the chlorination 
unit, ^ • 

Name and select reference materials which explain the 
nomal operation procedures, the purpose ot each com- 
ponent, how the component works and "why It is impor- • 
tant • 



INSTRUPTOR ACTIVITY: 



1, Point out components 6f the chlorination unit on dia- 
grams, photographs or models^ 

2, Listen to the student naming the components and the 
applicable reference materials 4uring ^a plant toui*, 

3, Name and display the reference majteo^ials which des- 
cribe the chlorination unit. and noinaal operation pro- 
cedures, . • 



STUDENT ACTIVITY: 



« 

2. 



Name the components which ^jkhe instructor points out . 
on diagrams, photographs or models. 
Name the components which the instructor points out 
during a plant tour «and name the reference materials 
which apply to the components. 

Name and select the reference materials which des- 
cribe the chlorination unit and normal operation pro- 
cedu:res. 



<<<<<<>>>»> 



OBJECTIVE 2.16: 



Perform the abnormal operation procedures for the chlO'- 
rination unit. 
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CONDITIONS: 



Given a wastestream in a treatment plant and reference 
materials, including: 

industrial waste records 

operation logs 

'Operator manual^ 

plant performance- guides 



ACCEPTABLE PERFORMANCE: 



The student will: ^ . 

Evalxiate the wastestream for a'bhormal conditions, 

cprameiijiing on: 

BOD flow 

dilorine demand • industrial wastes 

chlorine residual odor 

' COD ' „ . pH 

coliform septic .sewage' ' 

composition toxic gases 

Select the references he needs to ret\im the waste- 
stream to normal. 

Perform the abnormal operation procedures. 



INSTRUCTOR ACTIVITY: 



1. Observe the student as he #<raluates the wastestream 
in a treatment plant. 

2. Describe the references needed to correct abnormal 
conditions of the wastestream. 

3. Observe the student performing the abnormal opera tioif^ 
procedures in simulated situations and iti a treatment 
plant. 



STUDENT ACTIVITY: 



1. Evaluate the wastestream in a treatment plant. 

'2. Select the refereiices- needed to correct abnormal con- 
ditions of the wastestream. 

3. Perform the abnormal operation procedures in simula- 
ted situations or in a treatment plant. ^ 

<<«<<>»»> 
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^ MODULE 3 

SCREENING AND GRIMDING 

A mechanically cleaned bubbler unit with grn^nder 

Composite Model Plant Unit C 



PURPOSE: 



In this module the student will learn to perform all the activities 
in the objectives as they apply to a mechanibally cleaned bubbler 
unit with grinder. READ PAGES 1 TO 11 BEFORE USING THIS 
MODULE. 



OBJECTIVES: 3. 1 Identify the screening and grinding unit. 

. 3.2 Desc2*ibe the screening and grinding process in^echnical and 

nontechnical terms. ^ 
3. 3 Describe iMe safety procedures for the screenytg^and grinding 

unit and explain how the procedures protect employees and 

visitors. / 
3. 4 Identify the components of a screening and grinding unit. Ex/ 

plain the purpose of each component^ how the component works 

and why it is important. 
3. 5 Describe the normal operation pro^^^i^es for the screening and 

grinding unii components listed on page 55. 
3.6 Perform the^ normal operation procedures for the scr^.^.ning and 

grinding unit. 

3. 7 Describe and perform the start-up and shut-down procedures for 
the screening and grinding unit. 

3. 8 Descinhe the abnormal operation procedures for the screening 
and ginnding process. 

3. 9 Describe the preventive maintenance ^^ocedures for the screen- 
ing and grinding unit. \ 

3.10 Perform the preventive maintenance procedures for th^e screen- 
ing and grinding unit. 
^ 3.11 Describe the corrective maintenance procedures for the screen- 
ing tend grinding unit components listed on page 55. ^ 

3.12 Perform the corrective maintenance procedures for%he careen- 
ing and grinding unit components. 

3.13 Perform the safety procedures for the screening and grinding 
unit and demonstrate how they protect employees md visitors. 

, 3.14 Compare other screening and grinding units to the mechanically 

cleaned bubbler unit with grinder (composite model plant unit 

, c). 

# f 3. 15 Name and locate the components of the screening and grinding 

unit listed on page 55.^ Name and select reference materials 
which explain the normal operation procedures ^ the purpose of 
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ea(?h Qomponenij how the component works and why it ia impor- 
. ii< tant. 

3.16 Per f 07m the abnomal operation procedures for the screening 
and grinding unit. 



RES0U9CES: 



3 116* 120 125. 141 U3 U4 
317 320 321 324 421 459 511 
937 990 1033 1034 1399 



307 308 '309 316 
551 552 553 554 



<<<<<<>»>>> 



OBJECTIVE 3.1: 



Identify the screening and grinding unit. 



CONDITIONS: 



Given a unit, model of a unit or a photograph of a unit. 



ACCEPTABLE PERF0R14ncE: The student will: 



Indicate whether the process unit is used for screen- 
ing and grinding. 



INSTRUCTOR ACTIVITY: 



(t. Point out chara(^teristics which distinguish the 

screening and grinding unit from other process units. 



STUDENT ACTIVITY: 



1. Develop a picture file of screening and grinding 
units. Mark distinguishing characteristics. 



OBJECTIVE 3.2: 



«««»»» 




Deacrihe the screening and grinding process in technical 
aAd nontechnical terms. 



CONDITIONS: 



Given photographs of the screening and grinding xoi^it. 



ACCEPTABLE PERFORMANCE: 



ERIC 



The student will: 

Describe the screening and ^grinding unit. 

Describe the purpose of screening and grinding. 

Describe how screening and grinding affects: 
grit removal 
primary Sedimentation 
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trickling filtration 
aeration 

pond stabilization 
first stage digestion 
solids disposal 
effluent disposal 

pumping and piping ^ 

""^INSTRUCTOR ACTIVITY: 1. Use diagrams, photographs and slidefs to describe 

screening and grinding. 
2. Describe the* screening and grinding process during a 
plant tour. React to the student's description of 
the process. 



STUDENT ACTIVITY: 



1. Describe the screening and grinding process while 
viewing photographs, diagrams and slides. 

2. Observe and describe the screening and grinding pro- 
cess during a plant tour. 



«««>»>» . 



OBJECTIVE 3.3: 



Describe the safety procedures for the screening and 
grinding unit and explain how the procedures protect em- 
ployees and visitors. 



CONDITIONS: 



ACCEPTABLE PERFORMANCE: 



Given a list of operation and maintenance procedures. 



ERIC 



The student will: 

Describe the safety procedures for the screening and 
, grinding unit, commenting on: 
High-risk activities 
entering deep wells 
hoisting gatea 

making adjustments with switch in automatic 

position 
replacing shear pins 
retrieving debris from channels 
Sources of danger 
acid wastes 
caustic wastes 
electrical equipment 
explosive gases 
moving parts 
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Sources of danger (continued) 

open doors or covers 

slippery gratings 

f=jlippery walks 

toxic gases' 

welding torch 
Safety .equipment 

•first-aid kit 

hamesfe > 

lockout tags and keys 

oxygen deficiency me'ter 

protective clothing r> 

railings » 

rope 

stair treads 
ventilation system 

Explain how the proced\ires protect employees and 
visitors. 



INSTRUCTOR ACTIVITY: \ 



1, 
2. 



Discuss treatment plant case histories. 

Describe t-he conditions in a plant and ask for eval- 

uatibil^ >^ 

Describe the safety proced\ires for each operation and 
maintenance proced\ire. 

Prepare slides of so\irces of danger and high-risk 
activities. 



STUPENT ACTIVITY: 



1. 



3. 



4. 



Read case histories and comment on employee safety 
proced\ires . 

Evaluate conditions which the instructor has des- 
cribed. Suggest remedies. 

Role play operation or maintenance proced\ires. Se- 
lect proper safety equipment and name the sources of 
danger and high-risk- activities. Develop a manual of 
saf ety^procedures^ f or the screening and grinding 
xmit. 

Identify sources of danger and high-risk activities 
pictured in Glides, 



<«<<<>>>>>> 



OBJECTIVE 3. 4: 



ERLC 



Identify the components of 
unit. Explain the purpoe 
component works and why i 




^eening and grinding 
:ch component J how the 
mportant. 
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CONDITIONS: 



ACCEPTABLE PERFOHMANCfe: The student will: 




Given a screening and grinding unit, unit components or 
a diagram, model or photographs of a unit and a list of 
components. 



Identify components of the screening and grinding 
\jnit and associated equipment: 



alarm 
"bar-screen enclosure 
bar rack / 
"belt drive 
chain 

channel inlet gate 
channel outlet gate 
.control section 
drain system 
fipe-fighting equipment 
first-aid kit 
flushing valve 



flushing water system 
grinder 
limit switch 
motor 
rake 

rake-cleaner 
rake drive 
screen belt 
shaft 

speed reducer 
sprocket 



Explain the purpose of each component, how the compo- 
nent works and why it is important. 



INSTRUCTOR ACTIVITY: 



1. Point out and name components in diagrams, photo- 
■graphs or modela. 

2. Arrang<=^ photographs or models of components in the 
workshop for student identification. 

3. Point out and name components during a plant tour. 

4. Question the students about the purpose of each com- 
ponent, how the component works and why it is impor- 
tant . 



STUDENT ACTIVITY: • 1. Identify the components which the instructor names on 

diagra.'nc, photographs or models. 

2. Identify the components at stations in the workshop- 
in writing. 

3. Identify components during a plant tour. 

Explain the purpose of each component, how the compo- 
nent works and why it is important. 

<<<<<<>>>>>> 

1 

OBJECTIVE 3.S: Describe the normal operation procedures for the screen- 

ing and grinding unit components listed above. 
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CONDITIONS: 



Given a screening and grinding unit or slides or photo- 
graphs of a screening and grinding unit, a list of com- 
ponents of the unit, a checklist of characteristics and 
a normal operation procedures manual. 



ACCEPTABLE PERFORM^LNCE: 



The student will: 

Describe the characteristics of each component which 
the operator checks to detemine whether the compo- 
nent is functioning normally', commenting on: 
capacity motion 
color odor 
corrosion position 
depth sound 
deterioration temperature 
flow vibration 

Name the sense or indicator which monitors each 
characteristic , 

Explain how often the characteristics of each compo- 
;^ nent must be checked and why the component must be 
checked on this schedule. 

Describe what an operator does if the characteristics 
of a component indicate that it is not functioning 
normally , inc luding : 
making adjustments 

deciding about corrective maintenance 
reporting to supervisors 
reporting in written records 

Explain why a component's characteristics m\ist be . 
returned to normal. 

Describe routine sampling for the screening and 
grinding process. 

List routine calciilations for the screening and 
grinding process. 

Describe routine procedures for recording data. 




INSTRUCTOR ACTIVITY: 1. Describe the characteristics of the components of the 

screening and grinding unit. 

2. Describe the normial operation procedures for the 
screening and grinding unit. Use .color pictures. 

3. Describe the normal operation procedures during a 

^ slide show of components of the screening and grind- 
ing^ unit. 
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4. Describe and explain the normal operation procedures 
during a plant tour. Listen to the student's des- 
» cription of the procedures. 



STUDENT ACTIVITY: 1. Develop a checklist, listing the components of the 

screening and grinding unit and their noi^aal charac- 
teristics. 

2. Develop a manual of normal operation procedure©. 

3. Describe the normal operation procedures tinring a 
slide show of components of tlie screening and grind- 

^ ing unit. 

^ ^ '4. Observe and describe the normal operation procedures 

during a plant tour. 



<«<«»>»> 



OBJECTIVE 3. 6: Perform the normal operation prooeduree for the sareen- 

ing and grinding unit. 




CONDITIONS: Given a screening and grinding unit, the manual of nor- 

mal operation procedures which the student has developed 
for the screening and grinding unit and basic references. 



ACCEPTABLE PERFORMANCE: The student will t 

Check and evaluate the characteristics of each compo- 
nent, explaining his actions. 

Perform the procedures which an operator follows if 
the characteristics of a component indicate that it 
is not functioning normally. 

Perform the routine sampling. 

Perform the routine calculations. 

Perform the routine record keeping. 

INSTRUCTOR ACTIVITY: 1. Observe the student demonstrating normal operation 

procedures in a dry run in a treatment plant. 
2. Observe the student performing normal operation pro- 
cedures in a treatment plant. 



STUDENT ACTIVITY: Demonstrate the normal operation procedures in a dry 

run in a treatment plant. 

erJc 



2. Perform and explain the normal operation procedures 
in a tijeatment plant. 



<<<<«>>>>>> 



Describe and perform the start-'up and ahut-dom prooe- 
dures for the screening and grinding unit. 



Given a moclc-up, model or photogi*aph of a screening and 
grinding unit and a screening and grinding unit with a 
, manufacturer's operation manual. 

ACCEPTABLE PERFORMANCE: The student vdll: 

Start up and shut down a screening and grinding unit, 
follov/ing the manufacturer's instructions. 

INSTRUCTOR ACTIVITY: 1. Demonstrate and perform the start-up procedures in a ' 

treatment plant. 

2. Demonstrate' and perform the shut-down procedures in a 
treatment plant. 

3. Observe the student performing the start-up proce- 
dures in a treatment plant. 

4. Observe the student performing the shut-down proce- 
dures in a treatment plant. 

5. Observe the student as he evaluates his start-up pro- 
cedures . 

6. Observe the student as he evaluates his shut-down 
procedures. 



STUDENT ACTIVITY: 1. Describe the start-up procedures in a dry ruQ in a 

treatment plant. 

2. Describe the shut-down procedures in a dry ruh in a 
treatment plant. ^ 

3. Pei-rorm the start-up procedures in a treatment plant. 

4. Perform the shut-down procedures in a treatment 
plant . 

5. Evaluate the operation of the screening and grinding 
unit to determine whether correct start-up procedures 
have been used. Use the normal operation procedures 
manual which the student has developed. (See objec- 
tive 1.4. ) 

6. Evaluate the operation of the screening and grinding 
unit to determine whether correct shut-down 
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OBJECTIVE 3. 7: 



CONDITIONS: 



procedures have been used. Use the noiinal operation 
procedures manual which the student has developed. 
{See objective 1.4.) 

<<<<<<>>>>>> 



OBJECTIVE 3.8: 



Deaaribe the abnormal operation prooedicres for the 
eoreening and grinding prooesQ. 



CONDITIONS: 



Given a waSyfcestream in a treatment plant or color photo- 
graphs of jk wastestream, a checklist of the conditions 
of the wastestream and plant records 'and reference 
materials. 



ACCEPTABLE PERFORMANCE: 



The student will: / 

Evaluate the wastestream for abnormal conditions, 
commenting on: 

floating material level 

flow toxic gases 

industrial wastes 

Describe the cause and effect of the abnormal condi- 
tion. 

Explain how often the condition of the wastestream 
must be checked. 

Describe what an operator does if he observes abnor- 
mal conditions, including: 

operational changes 

reporting to supervisors 
^ sampling procedures 

Describe how the actions of the operator will improve 
the condition of the wastestream. 



INSTRUCTOR ACTIVITY: 




3. 
4. 



Describe and explain the abnormal conditions of the 
wastestream illustrated in color pictiires. 
Describe and explain the abnormal operation proce- 
dures*^illustrated in pictures and described in plant 
records and case histories. 

Describe and explain the abnormal operation proce- 
dures during a slide show. 

Describe and explain the abnormal operation proce- 
dures during a plant tour. Listen to the student's 
description of the procedures. 
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STUDENT ACTIVITY: 1. Evaluate and explain the abnormal conditions of the 

wastestrqam which are Illustrated In color plctiires. 

2. Describe and, explain the abnormal operation proce- 
dures illustrated in pictiires and described in plant 
records and case histories. 

3* Describe and explain the abtiormal operation proce- 
dures in a olas^ discussion after a slide show. 

4. Evaluate and explain the condition of the wastestream 
during a plant tour. Describe and explain the abnor- 
mal operation procediares. 

<<««»»» 



OBJECTIVE 3. 9: Deaarihe the preventive maintenanae proaeduree for the 

Qoreening and grinding unit. 



CONDITIONS: 



ACCEPTABLE PERFORMANCE: 



Given a screening and grinding unit or pictures and 
drawings of a screening and grinding unit and reference 
materials , Including : 

inspection records 

manufacturer's maintenance guides 

plant drawings and specifications 

preventive maintenance schedule 

The student will: 

Describe these preventive maintenance procedures for 
the screening and grinding unit: 
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Cleaning 
chain 

channel inlet gate 

channel outlet gate 

control section 

drain system 

flushing valve 

flushing water system 

grinder 
Lubrication 

chain 

motor 

rake drive 

speed reducer 

sprocket 
Mechanical adjustment 

alarm 

bar-screen enclosure 
bar rack 



belt drive 
chain 

channal-'ililet gate 

channel outlet gate 

grinder 

motor 

rake 

rake-cleaner 

rake drive 

screen belt 

speed reducer 

sprocket 
Painting 

bar-screen enclosure 

channel inlet gate 

channel outlet gate 

motor 
Replacement 

alarm 
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Replelceffient (continued) 
bar-screen enclosxire 
bar rack, 
belt drive 
chain 

channel inlet gate 
channel outlet gate 
fire- fighting equipment 
first-aid kit 
flushing valve- 
flushing water system 
grinder 
limit switch 
motor 

rake * 
rake- cleaner 
rake drive 

Name the reference mterials and tools needed to per- 
form the preventive maintenance procedures. 

Explain how often each preventive maintenance proce- 
dure must be performed. 

Explain how an operator determines whether a compo- 
nent needs preventiite maintenance. 

Describe what an operator does if^ a component needs 
preventive maintenance. 

Explain why each preventive maintenance procedure is 
important . 



screen belt 
Qla^t 

speed reducejf 

sprocket ^ 
Wear measxirement 

bar rack 

belt drive 

chain 

grinder 

motor 
• rake 

rake-cleaner 

screen belt 

shaft 

speed reducer 
sprocket 



INSTRUCTOR ACTIVITY: 1. Describe and explain ;the preventive maintenance pro- 

cedxires £or the screening and grinding unit. 

2. Descrjfbe and explain the preventive maintenance pro- 
cedures during a slide show. 

3. Describe and explain the preventive maintenance pro- 
cedures during a plant tour. 

STUDENT ACTIVITY: 1. Develop a preventive maintenance schedule and a man- 

ual of preventive maintenance procedures. 

2. Observe, describe and explain the preventive mainte- 
nance procedures during a slide show. 

3. Observe, describe and explain the preventive mainte- 
nance procedures during a plant tour. 

«<<<<>»>>> 
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OBJECTIVE 3.10: 



Perform the preventive maintenanQe prooedurea for the 
Qoreening jcmd grinding unit. 



CONDITIONS: 



ACCEPTABLE PERFORMANCE: 



Given a screening and grinding unit and tools and refer- 
ence materials, including: 

inspection records 

manufacturer's maintenance guides 

plant drav/ings and specifications . 

preventive maintenance schedule 

The^udent v/ill: 

Select the reference materials and tools needed to 
perform the preventive maintenance procedures. 

Apply the preventive maintenance schedule for the 
screening and grinding unit, explaining his actions. 

Perform the procedures v;hich an operator follows when 
a component needs preventive maintenance, explaining ' 
.his actions. 



INSTRUCTOR ACTIVITY: 



1. 
2. 
3. 



Set up simulated situations in the workshop. 
Observe student inspection of a treatment plant. 
Observe the student performing the preventive mainte- 
nance procedures in a treatment plant. 



STUDENT ACTIVITY: 



Small groups of students perform the preventive main- 
tenance procedures in simulated situations in the 
workshop . 

Inspect a treatment plant. Evaluate and explain the 
preventive maintenance procedures. 

Perform and explain the preventive maintenance proce- 
dures in a treatment plant. 

<<<<<<>>>>>> 



OBJECTIVE 3.11. 



Describe the corrective maintenance procedures for the 
screening and grinding unit components listed on page 55. 



CONDITIONS: 



Given a screening and grinding unit or a mock-up, photo- 
graphs or drawings of a screening and grinding unit, the 
manual of operation procedures which the student has 



G8 



Screening and Grlndliig 




developed f6r the scr evening and grinding unit, tools *and 
reference materials, irVcluding: • 

catalogue of replacement part^ ' 

equipment catalogues 

manxifacturer's maintenance guides 



AC(;EPTABLE PERFOHMANCE: 



The student will: 

Describe how sD^ operator evaluates each component of 
the screening and grinding unit for corrective main- 
tenance, comme;riting on: 

cggpadrity . motion 

color ^ odor 

corrosion . position • ; 

depth " ^ isourid ^ 

deterioration temperature } 

flow vibration 

Explain why 'a component has malfunctioned. 

Name the reference materials and tools .needed to per- 
form the corrective maintenance. 

Des^cribe what an opjferato'i* does when he discovers a 
malfunction', i^cludto 

evaluation 'of capabilities of plant personnel 
*to perform the procedures 

s^ection of replfibement parts 

record Tfteeping 

' 'Describe how the operator. corrects the malfuncti6n. 



INSTRUCTOR ACTIVITY: 



1. Describe and explain the corrective maintenance pro- 

tedures for the screenilig and gi^nding unit, using - 
iagrams and pictures. 
2^ Describe and explain the corrective maintenance pro- 
cedures during a slide show. 
3. Describe and explain the cprrective maintenance -^pro- 
cedures during trea.tment plant tpurs. ' - . 



.STUDENT ACTIVITY: 
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1. Describe and explain 4he corrective maintenance pro- 
cedures in situations described or pictured by the 

. instructor. - - 

2. Describe and explain the corrective maintenance pto- 
' endures during a slide show. 

3. 0bs,erve, describe and explain the corrective mainte- 
nance procedures during a treatment plant tour. 

<<«<<>>>'»> 
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OBJECTIVE 3.12: 



CONDITIONS: 



Perform the oorreotive maintenanQe.. procedures for the 
Boreening and gHnding unit ymponents. 

T ' ' 

Given a, screening and grinding unit or unit conrponenis, 
the operation procedures manual which the student has 
developed, tools and reference materials, including: 
catalogue of replacement parts , • * 

equipment catalogues \ ' \ 
maniifactiirer's maintenance guides 
^ mahufactiirer's operation manual 



^aCcePTABLE PERFORMANGE : The student will : 



Evaluate the components of the screening and grinding 
unit for corrective maintenance, explaining why a 
compoiclent has malfunctioned and commenting on: 
capacity motipn 
color odor 
' . corrosion position 
% def)th . sound 

deterioration tei^rperature ' 

flow vibration ^ 

Select the reference materials and tools needed to 
perfoim the corrective maintenance. ^ 

Perfonott the procedures which an" operator follows when 
a component malfunctions, including: 

evaluation of capabilities of plant personnel to 
perfoim the procedures 
. selection of replacement parts 

rfecord^ keeping 

Correct the malfunction. ^ 



INSTRUICTOR ACTIVITY: 



1. Set up simiLlated situations "^in the* workshop. 

2. Observe the 'student as he evaluates the components 
in a treatment plant. 

3. Observe the student performing the corrective mainte- 
nance procedures in a treatment plant. 



STUDENT ACTIVITY: 
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1. Small groups of students perform and explain the cor^ 
' rective maintenance procedures in simulated situa- 
tions in the workshop. 

2. Evaluate. the components for corrective maintenance. 

^ .* - ' 



3. Perform and explain the corrective maintenance proce- 
dures in a treatment plant. 
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OBJECTIVE 3.13: 



Perform the safety procedures for the screening and 
grinding imit and demonstrate hew they protect employees 
and visitors 4 



CONDITIONS: 



Giyen a list of operation or maintenance procedures^ the 
studerit^s manual of safety procedures, tools and safety- 
equipment . 



ACCEPTABLE PERFORMANCE: 



The student will:. 

Identify hazardous conditions in the screening and 
grinding unit, commenting on: 
> high-risk activities 

sources of danger 

safety equipment 

Explain how the procedures protect employees and 
^ visitors. 

Recommend corrective procedures and correct the un- 
safe ^ condition. 



INSTRUCTOR ACTIVITY: 
f 



1. Set up simulated situations in the workshop. 

2. Observe the student as he evaluates the safety condi- 
tions in a treatment plant. 

3. Observe the student performing the safety procedures 
in a treatment plant. 



STUDENT ACTIVITY: 



1. Evaluate safety conditions in simulated situations 
and recommend corrective procedures. 

2. Evaluate safety conditions in a treatment plant and 
recommend corrective procedures. 

3. Perform the safety procedures in a treatment plant. 
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OBJECTIVE 3.14: 
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Compare other screening and grinding units to the me- 
chanically cleaned bubbler unit with grinder (compos%te 
model plant unit C). 
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CONDITIONS: Given a process unit and reference jonaterials, including: 

I equipment catalogues 
laboratory reports 
manufacturer's bulletins 
manufacturer's operation manuals 
plant maintenance and operation records 



ACCEPTABLE PERFORMANCE: The student will: 

Cpmpare composite model plant unit C with: 
* a mechanically cleaned -electrode control \mit with 

grinder. ' 
a mechanically cleaned timer control \mit without 
grinder. 

a mechanically cleaned electrode control unit with- 
out grinder. 

a mechanically cleaned float control unit without 
grinder. 

a mechanically cleaned manual control unit without 
' grinder. 

a mechanically cleaned bubbler control unit without 
grinder. 

a mechanically cleaned timer control imit with 
grinder. 

a mechanically cleaned float control unit with 
grinder. " 

a mechanically cleaned manual control unit with 

grinder, 
a comminution unit. 

Consider: 

availability of replacement parts 
capital costs 

dependency on surrounding* environment 

ease of repair 

efficiency 

flow-handling capabilities 
maintenance costs 
]^ nuisance to neighbors 

operational costs 
operational skills 
personnel requirements 
reliability 
resistance to upset 
sensitivity of controls 
space requirements 
waste-handling capabilities ^ 
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INSTRUCTOR ACTIVITY: 



1. Prepare a chart for tabulation of information about 
the units. 

2. Compare composite model plant unit C with the other 
units . 

3. Help the student to collect information for reports 
on the advantages and disadvantages of each unit. 



STUDENT ACTIVITY: 



1. List information about the units on a chart. 

2. Compare the units in a panel discussion. 

3. V/rite a report on the advantages and disadvantages of 
each .unit. 
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OBJECTIVE 3. IS: 



Name and locate the components of th^£ ^c reening and 
grinding unit listed on page 55m Nam^and select refer- 
ence materials which explain the normal operation proce- 
dures^ the purpose of each component^ how the component 
wofks and why it^is important* 



CONDITIONS: 



Given a screening and grinding unit, unit components or 
a diagram, model or photographs of a unit and reference 
materials , including : 

contractor's plans of the screening and grinding unit 

manufacturer's maintenance guides 

operation and maintenance manuals 



ACCEPTABLE PERFORMANCE: 



The student will: 

Name and locate the components of the screening and 
grinding unit. 

Name and select reference materials which explain the 
normal operation procedures, the purpose of each com- 
ponent, how the component works and why it is impor- 
tant . 



INSTRUCTOR ACTIVITY: 1. Point out components of the screening- and grinding 

unit on diagrams, photographs or models. 

2. Listen to the student naming the components and the 
applicable reference materials during a plant Hour. 

3. Name and display the reference materials which des- 
^ cribe the screening and grinding unit and normal 

operation procedures. 
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STUDENT ACTIVITY: 1. Name the components which the Instructor points out 

on diagrams, photographs or models. 

2. Name the components which the Insttnictor points out 
during a plant tour and name the reference materials 
which apply to the components. 

3. Name and select the reference materials which des- 
cribe the screening and grinding unit and normal 
operation procedures. 



«<<<<>>>>>> 



OBJECTIVE 3.16: 



Perform the abnormal ^operation procedures for the 
Qoreening and grinding unit. 



CONDITIONS: 



Given a was testr earn in a treatment plant and reference 
materials , including : 

industrial waste records 

operation l|6fs 

operator ma&als 

plant performance guides 



ACCEPTABLE PERFORMANCE: 



The student will: 



Evaluate the wastestream for abnormal conditioils^i 

commenting on: 

floating material level 

flow toxic gases 

industrial wasxes ' 

Select the references he needs to return the waste- 
stream tq normal. 

Perform the abnormal operation procedures. 



INSTRUCTOR ACTIVITY: 



1. Observe the student as he evaluates the wastestream 
in a treatment plant. 

2. Describe the references needed to correct abnormal 
conditions of the wastestream. 

3. Observe the student performing the abnormal operation 
procedures in simulated sitiiations and in a treatment 
plant. 



STUDENT ACTIVITY: 1. Evaluate the wastestream in a treatment plant. 



ERIC ^ 74^ 




Screening and Grinding 



7^ 



2. Select the references needed to correct abnormal con- 
ditions of the wastestream, 

3. Perform the abnormal operation procedures inrsimaLa- 
ted situations or in a treatment plant. 

<<<<<<»»>> 



I 



V 



ERIC 




V 



MODULE 4 

GRIT REMOVAL 

An aerated unit idith buaket elevator 

Composite Model Plant Unit D 



PURPOSE: 



In this module the student will leaxn to perform all the activities 
in the objectives as they apply to an derated unit with buaket ele- 
vator. READ PAGES 1 TO 11 BEFORE USING THIS MODULE. 



OBJECTIVES: 
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4.1 Identify the grit removal unit. 

4. 2 Desaribe the grit removal process in technical and nontechni- 
cal terms. 

4.3 Describe the safety procedures for the grit removal unit and 
explain how the procedures protect employees and visitors. 

4.4 Identify the components of a grit removal unit. Explain the 
purpose of each component^ how the component works and why it 
is important. 

4.5 Describe the normal operation procedures for the grit removal 
unit components listed on page 74. J 

4.6 Perform the normal operation procedures for the grit removal 
unit. 

4.7 Describe and perform the start-up and shut-down procedures for 
the grit removal unit. 

4. 8 Describe the abnormal operation procedures for the grit remov- 
al process. 

4.9 Describe the preventive maintenance procedures for the grit 
removal unit. 

4.10 Perform the preventive maintenance procedures for the grit 
removal unit. 

4.11 Describe the correQtive maintenance procedures for the grit 
removal unit components listed on page 74. 

4.12 Perform the corrective maintenance procedures for the grit 
removal unit components. 

4.13 Perform the safety procedures for the grit removal unit and 
demonstrate how they protect employees and visitors. 

4. 14 Compare other grit removal units to the aerated unit with , 
bucket elevator (composite model plant unit D) . 

4, IS Name and locate the components of the grit removal unit listed 
^on page 74, Name and select reference materials which explain 
the normal operation procedures y the purpose of each compo-^ 
nenty how the component works and why it is important. 

4.16 Perform the abnormal operation procedures for the grit removal 
unit. 

76 • 



72 



Grit Removal 



RESOURCES^ 



3 116 

221 222 

32-4 421 

1034 1399 



120 125 
223 224 
459 511 



141 
307 
551. 



143 
308 
552 



144 202 
.309 316 
553 554 



203 219 220 
317 320 321 
937 990 1033 
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OBJECTIVE 4.1; 



Identify the grit removal unit. 



CONDITIONS: 



Given a unit, a model of a unit or a photograph of a 
unit. 



ACCEPTABLE PERFORMANCE: 



The student will: 

Indicate whether the process unit is used for grit 
removal . 



INSTRUCTOR ACTIVITY: 



1. Point out characteristics which distinguish the grit 
removal unit from other process units. 



STUDENT ACTIVITY: 



1. Develop a picture file of grit removal units, 
distinguishing' characteristics. 



Mark 
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OBJECTIVE 4.2: 



CONDITIONS: 



Describe the grit removal prooess in technical and non- 
technical terms... 4X 

\ 

Given photographs of the grit removal unit. 



ACCEPTABLE PERFORMANCE: 



The student will: ' 

Describe the grit removal unit, explaining the mean- 
ing of: 

grit chamber 

grit collector 

grit removal unit 

grit tank 

Describe the purpose of grit removal. 
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Describe how grit removal affects: 
primary sedimentation 
aeration 

secondary sedimentation 
pond stabilization 
first stage digestion 
second stage digestion 
solids disposal 
flow measiirement 
pxamping and piping 



INSTRUCTOR ACTIVITY: 



1, Use diagrams, photographs and slides to describe grit 
removal - 

2. Describe the grit removal process during a plant 
toiir. React to the student's description of the pro- 
cess. 



STUDENT ACTIVITY: 



1. Describe the grit removal process while viewing pho- 
tographs, diagrams and slides. 

2. Observe and describe the grit removal process during 
a plant tdxir. 
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OBJECTIVE 4. S: 



Deaaribe the safety prooedures for the grit removal unit 
and explain hots the prooedurea protect employees and 
visitors » 



CONDITIONS: Given a list of operation and maintenance procedures. 

ACCEPTABLE PERFORMANCE: The student will: 

Describe the safety procedures for the grit removal 
unit, commenting on: 
High-risk activities 

adjusting moving parts , ^ 
hand removal of grease 
working in unventilated areas 
Sources of danger 
air hoses 
belts 

electrical equipment 
moving parts 
open tanks 
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INSTRUCTOR ACTIVITY: 



STUDENT ACTIVITY: 



OBJECTIVE 4.4: 



CONDITIONS: 



ACCEPTABLE PERFORM/INCE : 



Sources of danger (continued) 
slippery walks 
smooth treads 
water hoses 

wet treads ' 
Safety equipment 
life preserver 
protective clbthing 

Explain hov/ the procedures protect employees and 
visitors. 

1. Discuss treatment plant case histories. 

2. Describe the conditions in a plant and ask for eval- 
uation. 

3. Describe the safety procedures for each operation and 
maintenance procedure. 

4. Prepare slides of sources of danger and high-risk 
activities. 

1. Read case histories and comment on employee safety 
procedures . 

2. Evaluate conditions which the instructor has des- 
cribed. Suggest remedies. 

3. Role play operation or maintenance procedures. Se- 
lect proper safety equipment and name the sources of 
danger and high-risk activities. Develop a manual of 
safety procedures for the grit removal unit. 
Identify sources of danger and high-risk activities 
pictured in slides. 



Identify the components of a grit removal unit. Explain 
the purpose of each Component y how the component works 
and why it is important. 

Given a grit removal unit, unit • components or a diagram, 
model or photographs of a unit and a list of components. 



The student will: 

Identify components of the grit removal unit and as- 
sociated equipment: 

air filter baffle 

air pressure relief valve belt 
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blower 
bucket 
chain 

controller 
coupling 
diffuser 
drain system 

electrical control eqxiipment 
f ire-1 -.ghting equipment 
first-aid kit 
gate valve ' 
gear box 
^ guide rail 
nanifold 
motor 



motor mounting 
piping 

pressure gage 
receiving hopper 
shaft 

shaft bearing 
shoe 

silencer 
speed reducer 
sprocket 
tank 

tightener 

valve 

weir 



Explain the purpose of each pomponent, how the compo- 
nent works and why it is important. 



INSTRUCTOR ACTIVITY: 



1. 



3. 
4. 



Point out and name components in diagrams, photo- 
graphs or models. 

Arrange photographs or models oft components in the 
workshop for student identification. 
Point out and name components during a plant tour. 
Question the students about the purpose of each com- 
ponent, how the component works and why it is impor- 
tant. 



STUDENT ACTIVITY: 



1. Identify the components which the instructor names 
on diagraip, photographs or models. 

2. Identify the components at stations in the workshop 
in writing. 

3. Identify components during a plant tour. 

4. Explain the purpose of* each component, how the con^JO- 
nent works and why it\is important. 
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OBJECTIVE 4.5: 



Deeoribe the normal operation prooeduree fo^ the grzt 
removal unit components listed on page 74. \ 



CONDITIONS: 



Given a grit removal unit or slides or photographs of a 

grit removal unit, a list of components of the unit, a 

checklist of characteristics and a noitmal operation pro- 
cedures manual. 
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ACCEPTABLE PERFORMANCE: The student will: 



Describe the characteristics of each component which 

the operator checks to determine whether the compo- 
nent is functioning normally, commenting on: 

agitation position 
. co],or sound 

corrosion • temperature 

motion velocity 

odor vibration 

Name the sense 'or indicator which monitors each char- 
acteristic. 

Explain how often the characteristics of each compo- 
nent must be checked and wHy the component must be 
checked on this schedi|le. 

Describe what an operator does if the characteristics 
of a component indicate that it is not functioning 
normally, including: 
making adjustments 

deciding about corrective maintenance 
reporting to supervisors 
reporting in written records 

Explain why a component's characteristics must be 
returned to normal. 

Describe routine sampling for the grit removal pro- 
cess. 

Jjist routine calculations for the grit removal pro- 
cess. 

Describe routine procedures for recording data. 



INSTRUCTOR ACTIVITY: 1. Describe the characteristics of the components of' the 

grit removp.1 unit. 

2. Describe the normal operation procedures for the grit 
^ removal unit. Use color pictures, 

3. Describe the normal operation procedures during a 
slide show of components of the grit removal unit. 

4. Describe and explain the normal operation procedures 
during a plant tour. Listeij to the student's des- 
cription of the procedures. 

STUDENT ACTIVITY: 1. Develop a checklist, listing the components of the 

grit removal unit and their normal characteristics. 
2. Develop a manual of normal operation procedures. 
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3. Describe the normal operation procedm-es during a 
slide show of components of the grit removal unit. 

4. Observe and describe the normal operation procedures 
during a plant tour. 
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OBJECTIVE 4.6: 



Perform the normal operation proQcdurea for the grit 
removal unit. 



CONDITIONS: 



Given a grit removal unit, the manual* of normal opera- 
tion procedures which the student has developed 'for the 
grit removal unit and basic references. 



ACCEPTABLE PERFORMANCE: 



The student will: 

Check and evaluate the characteristics of each compo- 
nent, explaining his actions. 

Perform the procedures which an operator follows if 
the characteristics of a component indicate that it 
is not functioning normally. 

Perform the routine sampling. 

Perform the routine calculations. 

Perform the routine record keeping, w 



INSTRUCTOR ACTIVITY: 



1. Observe the student demonstrating normal operation,, 
procedures in a^dry run in a treatment plant. 

2. Observe the student performit)g normal operation pro- 
cedures in a treatment pl^t. 



STUDENT ACTIVITY: 



1, Demonstrate the normal operation procedures in a dry 
run in a treatment plant. 

2. Perform arid explain the normal operation procedures 
in a treatment plant. 
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OBJECTIVE 4. 7: 



Deearibe and perform the start'-i^ arid shut'-dcwn prooe- 
dures for the grit removal vnit. 
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CONDITIONS: 



Given a jiock-up, model or photograph. of a grit removal 
unit and a grit removal unit with the manufacturer's 
operg.tion manual. 



ACCEPTABLE PERFORMANCE^ The student will: 



Start up and shut down a grit- removal unit ,' following 
the manufacturer's instructions. * 



INSTRUCTOR IctlVITY-: 



1. Demonstrate and perform tiie start-up procedures in a 
treatment plant. Q . ^ 

2. Demonstrate 'and perforai the shut-dov/n procedures in a 
treati?jent plant. 

3. Observe the student performing^ the -start-up proce- 
dures in a treatment plant. ^ * - 

4. Observe the student performing the shut-down proce- . 

. dures in a treatment plaht. ^ . .* - , 

5. ObsexM/'e the student as' he .evaluates his start-up pro- 
cedures . 

6. Observe the student as he evaluates his §hut-down 
procedures . . * * 



STUDENT ACTIVITY: 



1. Describe the start-up pi'ocedures in a diy run, in a . 
treat&ent plant. , ] 

2. Describe the shut-down procedures in a dry run in»a 
treatment plant. . . * ' 

3. Perform the start-up procedures in a. treatment plant. 

4. Perform the shut-dpwn procedures in a treatment 
plant. - " • . - ^ 

5. ^Evaluate the operation of the gr±t removal unit to 
determine whether correct start-up procedures have 
been used. Use the ^rmal operation procedures man- 
ual which the s^^udent has developed. (See objective 
l.A.) • ^ . • 

6. Evaluate the operation of the^grit removal unit to\ 
determine whether correct shut-down procedures have 
been used. Use .thei. normal operation procedures man- 
ual which the^Hudent has developed. (See objfective 
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OBJECTIVE 4.8: 



Describe th^ abnormal operation proaedwces for the' grit 
removal process » 
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CONDITIONS: 



Given a wastestrearo in a treatment plapt or color photo- 
graphs' of a wastestream, -a checklist of the conditions 
of the wastestream and piant records and reference ma- 
terials. • ^ j 



ACCEPTABLE PERFORMANCE: }g The student will: 
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INSTRUCTOR ACTIVITY: 



Evaliiate the wastestream for abnormal conditions, 
bommenting on: . . " 
floating material . level 
flow . V septic sewage • 

grit " settleable matter 

ice » suspended* solids . ' 

industrial wastes velocity- 
Describe the cause axid effect of the abnormal condi- 
tion. - . . ' « 

Explain how often the condition cTf the wastestream 
must be checked! 

Pescribe what an operator Adoes if he observes abnor- 
mal conditions, including: 

operational changes ' • 

rept^rting to supervisors 

sampling ' procedures 

Describe how the actions of the operator will improve 
the condit^jn.^ of the wastes^eam. 



4. 
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Describfe and. explain the . abnormal conditions of the « 
wastestream illustrated in color pictures. 
Describe and explain the abnormal operation proce- 
dures illustrated in pictures and described in plant 
records and case histories. ^ 

^Degcribe and explain the abnorms^l operation proce- 
dures during a slide show. * 

Describe and explain the abnormal operation proce- 
dures during a plant tour. Listen to the student *s 
description of the procedures. 



STUDENT ACTIVITY: 
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1. Evaluate and explain the abnormal 
^stestteam 'which are illustrated 
Describe and*^xplain the abnormal 
/ dures^ illustrated in pictures and 
records and case histories. 
3. Describe^and explain^ the abnonnal 
^ dures in a class discussion after 



conditions of the 
in color ^pictures, 
operation proce- 
described iQ plant 

operation proce- 
a slide :5how* 
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4. Evaluate and explain the condition of the wastestream 
diiring a plant , toiu*. Describe and explain the abnor- 
mal operation procediires. 
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OBJECTIVE 4.9: 



, Describe the preventive maintenance procedures for the 
! grit removal unit. 



CONDITIONS: 



ACCEPTABLE PERFORMANCE: 
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Given a grit removal unit or, pictures and drawings of a 
grit jpemoval unit and reference mteriale, including: 
inspection records 

manufacturer's maintenance guides • ^ 

plant drawings and specifications 

preventive maintoi^^ance schedule j 



The student will: 

Describe these preventive maintenance procedures for 
the grit removal unit: 



Cleaning 


Mechanical adjustm^t 


air filter 


air. pressure reli^ 


air pressiire relifef valve 


valve 


baffle 


baffle 


blower 


belt 


bucket 


blower 


chain ^ 


bucket 


coupling 


chain 


diffuses 


cc^roller 


drain sys;tem 


coupling 


- gate valve 


electrical control 


piping 


equipment 


receiving hopper 


gear b&x' 


sprocket 


guide rail 


"tank 


motor 


weir 


pressiire gage 


Lubrication 


shaft ^ 


> blower 


shaft bearing 


chain 


silencer 


coupling 


speed reducer 


gear box 


sprocket 


mqtor 


tightener ' 


shaft * 


^Ive . 


speed reducer 


weir 


sprocket 


JPainting 


tightener ^ 


diffuser 







Grit Removal 




•Painting (continued) / 
gear box 
manifold 
motor 

motor moijjltlng 
piping 
. shaft 
sprocket 
tanii • 
ReplaceThent 
air filter 

air pressure relief valve 
belt 
bucket 
chain 
coupling 
diffuser 

electrical control 

equipment 
fire-fighting equipment 
first-aid kit 

Name the reference materials and tools needed to per- 
form the preventive maintenance procedures. 

Explain how often each preventive maintenance proce- 
dure must be performed. 

Explain how an operator determines whether a compo- 
nent Steeds preventive maintenance. 

Describe what an operator does if a component needs 
preventive maintenance. 

Explain why each preventive maintenance procedure is 
important. . 



gear box 
pressure gage 
shoe 

silencer 
^speed reducer 
sprocket 
tightener 
valve 
weir . 
Wear measurement 
belt 
bucket 
chain 
coupling 
gate valve 
shaft 
shoe 

speed reducer 

sprocket 

tightener 



INSTRUCTOR ACTIVITY: 1. Describe and explain the preventive maintenance pro- 

cedures for the grit removal unit. 
, ' 2. Describe and explain the preventive maintenance pro- 

cedures during a slide show. 
3. Describe and explain the preventive maintenance pro- 
cedures dufing a plant tour. 



STUDENT ACTIVITY: 1. Develop a preventive maintenance schedule and a man- 

ual of preventive maintenance procedures. 
2^ Observe, describe anfe explain the preventive mainte- 
g ' r^ance procedures durkng a slide show. 
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o 3» Observe, describe and explain the preventive mainte- 

nance procedures during a plant tour. 
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OBJECTIVE 4.10: 



Perform the preventive maintenance prooedurea for the 
grit removal unit. 



OONDTTIONS: 



Given a grit removal unit Lid 'tools and reference ma- 
terials, including: 

inspection records ^ 

manufacturer's maintenance guides 

plant drawings and specifications 

preventive maintenanlce schedule 



ACCEPTABLE PERFORMANCE: 



The student will: 

Select the reference materials and tools needed to 
perform the preventive maintenance procedures . , 

Apply the preventive maintenance schedule for the 
grit removal \jnit, explaining his actions. 

Perform the procedures which an operator follows when 
a component needs preventive maintenance, explaining 
his actions.'^ 



INSTRUCTOR ACTIVITY: 



1. Set up simulated situations in the workshop. 

2. Observe Student inspection of a tx^eatment plant. 

3. Observe the student performing the preventive main- 
ti0nance procedures in a treatment plant. 



STUDENT ACTIVITY: 



3- 



Small groups of students perform the preventive main- 
tenance procedures in simulated situations in the 
workshop, 

Inspect a treatment plant. Evaluate and explain the 
preventive maintenance procedures.' 

Perform and explain the preventive maintenance proce- 
dures in a treatment plant. 
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OBJECTIVE 4.11: ^ Desorihe the corrective maintenance procedures for the 

grit removal tmit components^ listed on paffe 74. 
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CONDITIONS: 



Given a grit removal unit or a mock-up, photographs or 
drawings of a grit removal unit-, the manual of operation 
procedures which the student has developed for the grit 
removal unit, tools and reference materials, including: 

catalogue of replacement parts 

eq\iipment catalogues 

manufacturer's maintenance guides 



ACCEPTABLE PERFORMANCE: 



The student will: 

Describe how an operator evaluates each component of 
the grit r^oval unit for corrective maintenance. 



commenting on: 
agitation 
color 
corrosion 
motion 
odor 



position 
sound 

temperature 

velocity 

Vibration 



Explain why a component has malfunctioned. 

Name the reference materials and tools needed to per- 
form the corrective maintenance. 

Describe what an operator does v/hen he discovers a 
malfunction, including : 

evaluation of capabilities of plant personnel 
to perform the procedures 

selection of replacement parts 

record keeping 

Des'cribe how the operator corrects the malfunction. 



INSTRUCTOR ACTIVITY: 
4r 



1. Describe and explain thie corrective maintenance pro- 
cedures for the grit removal unit, using diagrams and 
pictures. 

?. Describe and explain the corrective maintenance pro- 
cedures during a slide show. 

3. Describe and explain the corrective maintenance pro- 
cedures during treatment plant tours. 



STUDENT ACTIVITY: 
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1. Describe and explain the corrective maintenance pro- 
cedure's in situations described or pictured by the 
instructor. 

2. Describe and explain the corrective maintenance pro-" 
cedures during a slide show. 

3. Observe, describe and explain the corrective mainte- 
nance procedures during a treatment , plant tour. 
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OBJECTIVE 4.12: 



Perform the oorreotvoe maintenance proQedurea for the 
grit removal unit components. 



CONDITIONS: 



ACCEPTABLE PERFORMANCE: 



Given a grit removal unit or unit components, the opera- 
tion procedures manual which the student has developed, 
tools and reference materials, including: 

catalogue of replacement parts 

equipment catalogues 

manufacturer's maintenance guides 

manufacturer's operation manual 



The student will: 

Evaluate the components of the grit removal unit for 

corrective maintenance, explaining why a component 
has malfunctioned and commenting on: 

agitation position 

color sound 

corrosion temperature 

motion velocity 

odor vibration 

Select the reference materials and tools needed to 
perform the corrective maintenance. 

Perform the procedures which an operator follows when 
a component malfunctions, including: 

evaluation of capabilities of plant personnel 
to perform the procedures 

selection of replacement parts 

record keeping 

«t 

Correct the malfunction. 



INSTRUCTOR ACTIVITY: 



1. 

2. 



Set up sim\ilated situations in the workshop. 
Observe the student as he'^evaluates the comp^ 
a treatment plant. 

Observe the student performing the corrective mainte- 
nance procedures in a treatment plant. 



STUDENT ACTIVITY: 



ERIC 



1. Small groups of students perform and explain the cor- 
rective maintenance procedures in simulatecr^itua- 
tions in the workshop. 

2. Evaluate the components for corrective maintenance. 

3. Perform and explain the corrective maintenance proce- 
dures in a treatment plant. 



<<<<<<>>>>>> 
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OBJECTIVE 4.13: 



Perform the safety prooedurea for the grit removal unit 
and demonstrate how they protect employees and visitors. 



CONDITIONS: 



•Given a list of operation or maintenance procedures, the 
student's manual of safety procedures, tools and safety- 
equipment. 



ACCEPTABLE PERFORMANCE: 



The student will: 

Identify hazardous coi^ditibns in the grit removal 
unit, commenting on: 

high-risk activities 

sources of danger 

safety equipment 

Explain how the procedures prptect employees and 
visitors. 

Recommend corrective procedures and correct the un- 
safe conditions. 



INSTRUCTOR ACTIVITY: 



1. Set up simulated situations in the workshop. 

2. ' Observe the student as he evaluates the safety condi- 

tions in a treatment plant. 

3. Observe the student performing the safety procedure? 
in a Ureatment plant. 



STUDENT ACTIVITY: 1. Evaluate safety conditions in simulated situations 

and recommend corrective procedures, 

2. Evaluate safety conditions i'n a treatment plant and 
recommend corrective procedures. 

3. Perform the safety procedures in a treatment plant. 

' . <«<«>>>>» 



OBJECTIVE 4.14: ' Compkre other grit removal unite to the aerated unit 

with buoket elevator (composite model plant unit D). 

CONDITIONS: Given a process unit and reference materials, including 

equipment catalogues 
laboratory reports ' 
manufacturer's bulletins 

^ manufacturer's operati^^^ 

plant maintenance and operation records 




ACCEPTABLE PERFORMANCE: 



The student v/ill: 

Compare composite model plant unit D with: 
an aerated unit with screw conveyor, 
an aerated unit v/ith air lift, 
an aerated unit with clam shovel, 
a velocity control unit with screw conveyor, 
velocity control unit v/ith bucket elevator, 
velocity control unit with clam shovel, 
surface overflow unit with screw conveyor, 
surface overflow unit with bucket elevator, 
surface overflow unit with rake, 
cyclone unit. 



a 
a 
a 
a 
a 
a 



Consider: 
Availability of replacement parts 
capital costs 

dependency on surrounding environment 

ease of repair 

efficiency 

flow-handling capabilities 
maintenance costs 
nuisance to neighbors 
operational costs 
operational skills 
personnel requirements 
reliability 
resistance to upset 
sensitivity of controls 
space requirements 
waste-handling capabilities 



■ \ INSTRUCTOR ACT-IVITY: 



1. Prepare a chart for tabulation of information about 
the units. 

2r Compare composite model plant unit D with the other 
units. 

3. Help the student to collect information for repor-^s 
on the advantages and disadvantages of each unit. 



STUDENT ACTTVTTY: 



1. List infurmation about the units on a chart. 

2. Compare the units in a panful discussion, 

3. Write a report on the advantages and disadvantages of 
each unit. 



<<<<<<»>>>> 
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OBJECTIVE 4. IS: Name and locate the oamponento of the grit removal unit 

lioted on page 74. Name and oeleot reference materialo 
which explain the normal operation procedurea^ the pur- 
poGe of each component^ how the component works and why 
it is important. 

CONDITIONS: Given a grit removal unit, unit components or a diagram, 

model or photographs of a unit and reference materials, 
including: 

contractor's plans of the grit removal unit 
manufacturer's maintenance guides 
operation and maintenance manuals 



ACCEPTABLE PERFORMANCE: The student will: 

Name and locate the components of the grit removal 
unit. 

Name and select reference materials which explain 
the normal operation procedures, the purpose of each 
component, how the component works and why it is 
. - important. 

INSTRUCTOR ACTIVITY: 1. Point out components of the grit removal unit on dia- 

grams, photographs or models. 

2. Listen to the student naming the components and the 
applicable deference materials during a plant tour. 

3. Name and display the reference materials which des- 
cribe the gBit removal unit and normal oper^ition 
procedures. • 



STUDENT ACTIVITY: 1. Name the components which the instructor points out 

on diagrams, photographs or models. 
2. Name theVomponents which the instructor points out 
during a plant tour and name the reference materials 
* which apply to the components. 

3- Name and select the reference materials which des- 
cribe the grit removal unit and normal operation 
proc'edures . 

<<<<<<>>>>>> 



OBJECTIVE' 4. 26: Ferform the abrtormal operation procedures for the- grit- 
removal unit. 

ERIC 9<2 
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CONDITIONS: 



Given a wastestream in a treatment plant and reference 
materials, including: 

industrial waste records 

operation logs 

operator manuals 

plant performance; guides 



ACCEPTABLE PERFOBI^CE: 



The student will: 

Evaluate the wastestream for abnormal conditions, 
commenting on: * ' 

floating material level 

'floi^ septic sewage 

grit ^ settleable matter 

^^ce suspended solids 

industrial wastes velocity 

Select the references he needs to Return the waste- 
stream to normal. 

Perform the abnormal operation procedures. 



INSTRUCTOR ACTIVITY: 



.1, Observe the student as he evaluates the v/astestream 
in a treatment plant, 

2, Describe the references needed to correct abnormal 
conditions of the wastestream, 

3. Observe the student performing the abnormal operation 
procedures in simulated situations and in a treatm^t 
plant , 



STUDENT ACTIVITY: 



1. Evaluate the wastestream in a treatment plant, 

2. Select the references needed to correctv abnormal 
conditions of thW wastestream,. ^ 

3. Perform the abnormal opei'ation procedures in simula- 
ted situations or in a treatment plant ,^ 



««<<»»» 
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MODULE 5 

PRMARY SEDIMENTATION 

A rectangular unit with telesoopio valve dbgo^off^ 
density meter time clock and trough with Qdraper 

^ Composite Model Plant Unit E 



PURPOSE: 



III this ^module the student will learn to perform all the^ a^ivitiea 
in the objectives as they apply to a rectangular unit with tele- 
scopic valve dz*mooffy density meter time clock and trough with 
saraper. READ PAGES 1 TO 11 BEFORE USING THIS MODULE. 



OBJECTIVES: 



ERLC 



5.1 Identify the primary sedimentation unit. 

5. 2 DesoHbe the primary"^ sedimentation process in technical dnd 
nontechnical terms. ^ 
Describe the safety procedures for the prtmary sedimentation 
unit and explain how the procedures protect employees and 
visitors. 

Identify the components of a primary sedimentation unit. Ex- 
plain the purpose of each component^ how the component works 
and why it is important. ' ^ ^ 

Describe the normal operation procedures for the primary sedi- 
mentation ufiit components listed oft page 92. 
Perform the normal op^Pation procedures for the primary sedij 
mentation' unit* 

Describe and perforrh the start-up and shut-down procedures . for 
the primary sedimentation unit. 

Describe the abnormal operation procedures for the primary 
sedimentation pt*ocess. ■ 

Describe the preventive maintenance procedures for the primary 
sedimentation unit. 

Perform the preventive maintenance procedures for th^ primary 
sedimentativH unit. / 
Describe th^ corrective maintenance procedures for thA, prime 
sedimentation unit components listed on page 93. I 
Terform the corrective maintenanc^ procedures for tlw prime 
!^dimentation^'Unit components. . / ./ 

Perform the safety procedures for the primary sedimentatihn 
unit and derrpnstrate how they protect employee's ana visitors. 
Compare other primary sedimentation units to the rectangular 
• unit with telescopic valve draiwoffs density meter time 0lock 

and trough with scraper CdofrpoH^ unit E) . ^ 

5.15 Name and locate the components of the pHmaJtnj sedimentation 
unit listed on page 9S. Name and select reference materials 



5.3 



5.4 



5.5 



5.6 



5.7 



5.8 



5.9 



5.10 



5.11 



12 



5.13 



5.14 



94 



90 



a 
O 



/ 



Primary Sedimentation 



which explain the normal operation prooeduvesj the purpoae of 
each oomponentj how the component works' and why it iQ impor^ 
. tant. 

5. 16 Perform the abnormal operation procedures for the primal^ sed- 
imentation unit. 



RESOURCES: 



3 116 

221 222 

324 421 

1034 1399 



120 125 Ul 143 U4 202 203 219 220 
223 224 307 308 309 316 317 320 321 
459 511 551 552 553 554 937 990 .1033 



<<<<<<>>>>>> 



OBJECTIVE 5.1, 
CONDITIONS: 



Identify the primaxy sedimentation unit. 



Given a unit, a model of a unit or a photograph of a 
unit. ' 



ACCEPTABLE PJilRFORMANCE : 



The student v;ill: 

Indicate v;hether the process unit is used for primary 
sedimentation. 



instHuctor k^iin 



1. Point out characteristics which distinguish the pri- 
mary sedimentation/unit from ott^r process units. 



STUDENT ACTIVITY: 



OBJECTIVE 5.2: 



CONDITIONS: 



1. Develop a picture file of/primary sedimentation 
units. Mark distinguis^ng characteristics. 



<<<<<<>>>>>> > 
/ 



/ 



^ >Qe8cribe the primg^ sedimentatiJm process in technical 
I (vtd nonte clinical/ terms . / a 

/ ■ / ' / 



// Given jihot^graphs of the primary sedimentation uni.t. 
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ACCEPTABLE PERFOm^CE: 



The student will: 



INSTRUCTOR ACTIVITY: 



STUDENT ACTIVITY: 




'OBJECTIVE 5.3: 



Describe the primary sedimentation* unit, explaining 
the meaning of: 

prlmagry basin 

primary clarifier 
^ "sed" tank ' 

sedimentation unit 



Describe the purpose of primary sedimentation. 

Describe hov; primary sedimentation affects: 
trickling filtration 
aeration 

secondary sedimentation 
pond stabilization 
thickening 

first stage digestion 
second stage digestion 
sludge conditioning 
sludge dewatering 
solids disposal 
effluent disposal 
flow measurement 
pumping and piping 



1. Use diagrams, photographs and slides to describe pri- 
mary sedimentation. 

2. Describe the primary sedimentation process during d , 
plant tour. React to the student's idescription of 
the process. 



^i.*-©^cribe .the primary/sedimentation process while 
viewing photographs^ diagrams and slides . 
2. Observe and descrifbe the primary sedimentation pro- 
cess dui*ing a plAnt tour. 



<<<<<<>>>>/>> 



Describe the safety prooeduree for the primary sedimen- 
tation unit arid ^ explain how the procedures protect em- 
ployees and visitors. 



CONDITIONS: 



Given a list of operation .and maintenance procedures. 



ERIC 
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ACCEPTABLE PERFORMANCE: 



The student will: 

Describe the safety procedures for the primary sedi- 
mentation unit, commenting qn: 
High-risk activities 

lifting and lowering objects with, ropes and 
pulleys 

making adjustments with switch in automatic 
position 

raking floating materials from taxik surface 

working inside tank without a buddy 
I working near open pits and tanks 
Sources of danger 

acid wastes ^ 

caustic wastes 

ele9trical equipment^ 
* . ^explosive gases 

falliilg objects 

moving parts 

open pits 

radiation 

skimming sprays 

slippery walks and stairs 

smooth treads 
' tanks 

toxic gases 

water hoses 

wet treads 
Safety equipment 

• barricades 
dosimeter 

explosion proof flashlight' 
first-aid kit 
handrails 
ladders 

life preserver 

• lockout tags and keys . \ 
protective clothing 
stair treads X 

Explain how the proaedures prQ(l6ect employees and 
visitors, ^ ^ 



\ 



INSTRUCTOR ACTIVITY: 



ERIC 



1. Discuss treatment plant case histories.' 

2. Describe the conditions in a plant and ask for eval- 
uation. 

3. Describe the safety proced^es for each\ operation and 
maintenance procedure. 

A. Prepare slides of sources of dfetnger and high-risk 
activities. 
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STUDENT ACTIVltY: 



1. Read case histories and comment on employee safety 
procediires • 

2. Evaluate conditions which the. Instructor has des- 
cribed. Suggest remedies. 

3. Role play operation or maintenance procedtires. Se- 
lect proper safety equipment and name the sources of 
danger and high-risk activities.- Develop a manual' of 
safety procedures for the primary sedimentation unit. 

4. Identify spurces of danger and high-risk activities 
pictured in slides. 



«««»»» 



OBJECTIVE 5.4: 
t 



Identify the aomponente of a pvimcxry aedimentation unit. 
Explain the i^purpoae of each aanponent^^ hew the component 
wovkB and why it ie i^ortant. 



GONDITIOto:- 



Given a primary sedimentation unit, unit components or 
a diagram, model or photographs of a unit and a list of 
components • 



ACCEPTABLE PERFORMANCE: 



The student will: 

Identify components of tlie prlmaly sedimentation init 
and associated equipment: 




baffle 
belt 
chain 
clutch 

density meter 
drive motor 

fire-fighting equipment 
first-^ia kit 
flight 
gear. box 
grease pit 
influent gate 
limit switch 
piping 
pulley 
pump 



rail 
shaft 
shear pin 
shoe 

skimmer arm 
skimmer tro\igh 
sludge well 
sluice gate 
sprocket 
switch gear, 
telescopic valve 
time clock 
valve 

variable spee(i drive 
water seal unit 
weir ^ 



Explain the purpose of each component, how the ^compo- 
nent works and why it is important. ^ 
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INSTRUCTOR ACTIVITY: 



1. Point out and name components in diagrams, photo- 
graphs 'or models. ' 

2. Arrange photographs or models of components in the 
workshop for student identification. 

3. Point out and name components durfng a plant tour. 

4. Question the students about the purpose of each com- 
ponent, how the component works and why it is impor- 
tant. 



STUDENT ACTIVITY: 



1. Identify the components v/hich the instructor names on 
diagrams, photographs or models. 

2. Identify the components at stations in the workshop 
in v/riting. 

3. Identify components during* a plant tour. 

4. Explain the purpose of each component, how the compo- 
nent works and why it is important. 



<<<<<<>>>>» 



OBJECTIVE S\ 5 



Describe the normal operation prooedureB for the primary 
sedimentation unit oomponent.s Hated on page 93. 



CONDITIONS: 



ACCEPTABLE PERFORMANCE: 



Given a primary sedimentation unit or slides or photo- 
graphs of a primary sedimentation unit, a list of compo- 
nents of the unit, a checklist of characteristics and a 
normal operation procedures manual. 



Tljfie s'tudent will: 



Describe the characteristics of each component which 
the operator checks to determine whether th,e compo- 
nent is functioning normally, commenting on: 

biological growth position 

color pressure 

corrosion ^ sound 

motioji , temperature 

odor • vibration 

Name the sense or indicator which monitors each 
characteristic . 

Explain l^ojpoften the charac-^eristics of each compo- 
nent must De' checked and why the conponent must* be 
checked, on^his schedule. 



V 
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Describe what an operator does if the characteristics 
of a component indicate that it is not functioning 
normally, including: ; 
making adjustments^ 

deciding about corrective mintenqmce ' 
reporting to^upervisors , 
reporting flinteritten records 

Explain why a component's characteristics must be re- 
turned to normal. 

Describe routine sampling for the primary sedimenta- 
tion procesQ., 

List routine calculations for the primary sediment^j^ 

tion process. / 

Describe routine procedures for recording data. 



INSTRUCTOR ACTIVITY: 



1. Describe the characteristics of the components of the 
primary sedimentation unit. 

2. Describe the normal operation procedures for the pri- 
mary sedimentation unit. Use color pictures. 

3. Describe the normal operation procedures during a 
slide show of components of the primary sedimentation 
unit. 

4. Describe and expla:ln the normal operation procedures 
during a plant tour. Listen to the* student's des- 
cription of the procefiures. ^ 



STUDENT ACTIVITY: 



1. Develop a checklist, listing the components of the 
primary sedimentation unit and their normal charac- 
teristi^cs. * , 

2. Develop a manual of normal operation procedures.' 

3. Describe the normal operation procedures during a 
slide show of components of the primary sedimentation 
unit. 

4. Observe and describe' the normal operation procedures 
during a plant tour. 



<<<<<<>>>>>> 



OBJECTIVE 5. &; 



Perform the normal operation procedures for the primary 
sedimentation unit. 



ERIC 
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CONDITIONS: 



Given .a primary sedimentation unit, the manual of normal 
^operation procedures which the student hao developed for 
the primary sedimentation unit and basic reference©. 



ACCEPTABLE PERFORTJANCE: 



INSTRUCTOR ACTIVITY: 



STUDENT ACTIVITY: 



The student will: 

Check and evaluate the characteristics of each compo- 
nent, explaining his actions. v 

.perform the procedures which an operator followa if 
the characteristics of a component indicate that it 
is not functioning- normally. 

Perform tbe routine sampling. 

Perform the routine calculations. 

Perform the routine record keeping. 

1. Observe the student demonstrating normal operation 
procedures in a dry run in a treatment plant. 

2. Observe the student performing* normal operation pro- 
cedures in a treatment plant. ^ 

1. Demonstrate the normal operation procedures in a dry 
run in a treatment plant. 

2. Perform and explain the normal operation procedures 
in a treatment plant. 



OBJECTIVE 5. 7 



<<«<<>»>» 



Describe and perform the starUup and shut-down prooe- 
dures for the primary sedimentation unit. 



CONDITIONS: 



Given a mock-up, model or photograph of a primary sedi- ^ 
mentation unit and a primary sedimentation unit with the 
manufacturer's operation manual. 



ACCEPTABLE PERFORMANCE: The student will: 



\ 



Start up and sjiut down a primary sedimentation unit, 
following the manufacturer's instructions. 



ERIC 
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1. Demonstrate ancT perform the start-up; procedures in a 
treatment plant. 

2. Demonstrate and. perform the shut-dov/n procedures in a 
treatment plant. 

3. Observe the student perf oiling the otart-up proce- 
^ dures in a treatment plant. 

4. Observe the student performing the shut-dovm proce- 
dures in a treatment plant. 

5. Observe the student ae he evaluates his start-up pro- 
cedures . 

6. Observe the student as he evaluates his shut-down 
procedures . 

^ ^ \ • . 

1. -Describe -the start-up procedures in a dry run in a 

treatment plant. 

2. DelBcribe the shut-dovm proced\ires in a dry run in a 
treatment plant. 

3. Perform the start-up procedures in a treatment plant. 

4. Perform the shut-dovm procedure"b in a tregitment 
plant'. 

5J Evaluate the operation of the primary sedimentation 
unit to determine v/hether correct start-up procedures 
have been used. Us^ the normal operation procedures 
manual \ihiQh the student has developed. (See objec- 
tive 1.4. ) 

6. Evaluate the operation of the primary sedimentation 
unit to determine v/hether correct shut-down proce- 
dures ihave been used. Use the normal operation pro- 
cedures manual which the student has developed. (See 
objectiye 1.4. ) 

<<<<<<>>>>>> 



Describe the abnormal operation propedures for the pri-- 
mary sedimentation process. 

Given a wastestream in a treatment plant or color pho- 
tographs of a v/astestream, a checklist of the conditions 
of the v/astestreara and plant records and reference ma- 
terials . 
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ACCEPTABLE PERFORJJlANC^: The student will: » ' 

Evaluate the waQteotreom fdr abnorml conditlono, 
commenting on: 

BOD level 
COD odor 
color oil *^ I 

floating material pH ' \ 

flow ^ septic Qewage 

foam Qettleable matter 

grease . suspended solids 

ice temperature ^ 

industrial . wastes velocity- 
Describe the cause and effect of the abnormal condi- 
tion. 

Explain how often the. condition of the wastestream 
must be checked. 

f 

Describe what an operator does If he observes abnor- 
mal conditions, including: 
operational changes 
reporting to supervisors 
sampling procedures 

Describe^ how the actions of the operator will improve 
the condition of the wastestream. 



4- S 

1. Describe and explain the abnormal conditions of the 
wastestream illustrated In color pictures. 

2. Describe and explain the abnormal operation proce- 
dures illustrated In pictures and described in plant 
records and case histories. * 

3. Desc^rib^ and explain the abnormal operation proce- 
dur3'j during a slide show. 

4. Describe and explain the abnormal operation prooe- . 
dures during a plant tour. Listen to the' student's 
description of the procedures. 



STUDENT ACTIVITY: 1. .Evaluate and explain the abnormal conditions of the 

v;astestream v/hich are Illustrated in color pictures. 

2. Describe and explaih the abnormal operation proce- 
dures illustrated in pictures and described in plant 
records and case histories. 

3. Describe and explain, the abnormal operation proce- - 
dures in a class discussion after a slidq show. 

v.. ■ 

er|c im 



INSTRUCTOR ACTIVITY: 
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4. Evaluate and explain the condition of the waoteGtream 
during a plant tour. Deocrlbe and explain the abnor- 
mal operation procedures. 

<<««»»» 



DeooHbe the preventive maintenance pvoaedureo for the 
primcwy oedimentation unit. 

Given a primary oedimentlftlon unit or pictures and draw- 
ings of a prlmiary sedimentation unit and reference ma- 
terials, Including; 

inspection records 

manufacturer's maintenance guides • 

plant drawings and specifications 

preventive maintenance schedule 



The student will: 

Describe these preventive 
the primary sedimentation 
Cleaning 
baffle 
chain 

density meter 

drive motor 
^ flight 
\ ' ' gear box 

grease pit 

pump 
' rail 

skimmer trough 

sludge well 

sluice gate 

telescopic valve 

variable speed drive . 

weir 
Lubrication 

chain 

clutch 

drive motor 

gear box 
' pump 

sprocket 

valve 

variable speed drive 



maintenance procedures for 
unit: 

Mechanical adjustment 
baffle 
belt 
chain 
clutch 

density meter 
drive motor \ 
flight ^ >^ ' 

gear box 
influent , gate 
limit switch 
pulley 
pump 
shaft 
shear pin 
skimmer arm , 
spi^ocket 
vswltchgear 
telescopic valve 
time ©lock 
valve 

variable speed drive 
watBr seal unit 
weir 
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Painting flight 

^ ^ drive motor shear pin 

gear box shoe 

piping eprocket 

^ puiTip Wear measurement 

Givitchgear * . ' belt 

telescopic valve chain 

variable speed drive clutch 

weir ^ flight x 

Replacement ' pump 

baffle I rail 

belt shoe 

chain skimmer arm 

fire-fighting equipment sprocket 

first-aid kit jswitchgear / • 

Name the reference materials and tools needed to per- ^ 
form the prev«Qtive maj;lntenance procedures. 

Explain how often each prev^^ive maintenance proce- 
dure must be performed. ^ 

Explain how an operator determines whether a compo- 
nent needs preventive maintenance. 

Describe what an t)perator does if a component needs 
preventive mjiintenance. 

Explain v/hy each preventive maintenance* procedure ist 
important. 

INSTRUCTOR ACTIVITY: 1. Describe and explain the preventive maintenance pro- 

cedures for the primary sedimentation unit. 
2. Describe and explain the preventive maintenance pro- 
cedures during a slide show. 
^ 3. - Describe and explain the preventive mlntenance .pro- 
^ cedures during a plant tour. 




STUDENT ACTIVITY: 1. Develop a preventive maintenance schedule and a man- 

ual of preventive maintenance procedures. ^ 
2. Observe, describe. and explain the preventive mainte- 
^ nance procedures during a slide shov/. 

3^ Observe, describe and explain the preventive mainte- 
nance procedures during a plant tour. 

<«<<^>>>>>> ' 

OBJECTIVE S.IO: ^ Perform the pveventive maintenanQe procedures for the 

primary aedimentation unit. ^ y 
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CONDITIONS: Given a primary Qedimentation unit and toolB and refer 

ence materials , including: 

inspection recordc • 
nmiufacturer'Q maintenance guideo 
plant drawings and opecxfications 
preventive maintenance schedule 



ACCEPTABLE ' PERFORIMNCE : 



INSTRUCTOR ACTIVITY: 



The student will: • " 

Select the reference materials and tools needed to 
perform the preventive!: maintenance procedures . 

Apply^ the preventive Maintenance schedule for the 
* primary sedimentation unit, explaining his actions. 

Perform the procedures, which an operator follows when- 
a component needs preventive maintenance, explaining 
his actions. 

' .. ^ 

1. Set up simulated situations in the workshop. 

2. Observe student inspection of a treatment plant. 

3. Observe the student perfonning the preventive mainta^ 
nance procedures in a treatment plant. 



STUDENT ACTIVITY: 



3. 



Small groups of students perform the preventive main- 
tenance procedures in simulated situations in the 
workshop. 

Inspect a treatment plant. Evaluate and explain the 
preventive maintenance procedures. 
Perfonn and explain the preventive maintenance proce- 
dures in a treatment plant. 



««<<>»>» 



OBJECTIVE 5.12: Deaoribe the oorreoHve maintenanoe prooedures for the 

primary oedimentation unit oomponento listed on page 9S. 

CONDITIONS: Given a primary sedimentation unit or a mock-up, photo- 

graphs or drawings of a primary sedimentation unit, .the 
manual of operation procedures which the student has de- 
veloped for the primary sedimentation unit, tools and 
reference materials, including: 

catalogue of replacement parts ^ 
equipment catalogues 
manufacturer's maintenance guides 



5> 
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ACCEPTABLE PERF0ro.!A[4CE: The otudent will: 



Describe how on operator evaluates each component of 
the primary aedimentation unit for corrective mainte- 
nance, ^'commenting on: 

biological gro;vth pool t ion 

. color preooure 

c or r o 0 i on q ound 

motion , temperature 

odor vibration 

Explain why a component has malfunctioned. 

Name the ref erencq/ materialo and toolo needed to per- 
form^ the corrective maintenance. 

Describe what an operator does when he dlocovero a 
malfunction, including: 

evaluation of - capabilities of plant peroonnel 
to perform the procedure^ 

selection of replacement parts 

record keeping 

Describe how the operator corrects the malfunction. 



INSTRUCTOR ACTIVITY: ^ 1. Describe and explain the corrective maintenance j^o- 

cedures for the primary aedimentation unit, using 
diagrams and pictures. 

2. Describe and" explain the corrective maintenance pro- 
cedures during a slide show. 

3. 'Describe and explain the corrective maintenance pro- 
cedures during treatment plant tours. 

STUDENT ACTIVITY: 1. Describe and explain the corrective maintenance pro- 

cedures in situations described or pictured by the 
instructor. 

2. Describe and explain the corrective maintenance pro- 
cedures during a slide show. 

3. Observe, describe- and explain the corrective mainte- 
nance procedures during a treatment plant tour. 

\ <<<<<<>>>>>> ^ 



OBJECTIVE 5.12: ' Perform the corrective maintenance procedures for the 

primary sedimentation unit components. 
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CONDITIONS: 



Glvon a primary oedlmontatioi^ unit or unit oompononto, 
the operation proceduroo mnual which the otudent- hao 
developed, toolo and reference materialo, including: 

catalogue of replacement parto • 
[ equipment caialogueo 

manufacturer *o maintenance guideo 

maniifaeturGr'o operation manual 



ACCEPTABLE PERFORMAflCj;; 



The otudent will: 

Evaluate the eoraponento of the primary oedimentation 
* unit for corrective maintenance, explaining why a ^ 
component hao malfunctioned and ooimiienting on: 



biological growth 

color 

corrosion 

motion 

odor 



poo it ion 
preooure 
/ xiound 

temperature 
vibration 



Select the reference matoriala and toolo needed to 
perform the corrective maintenance. 

Perform the procedureo which on operator f ollowo when 
a component malfunctiona. Including: 

evaluation of capabilitiea of plant peroonnel 
to perform the procedureo 

□election of replacement parto 

record keeping 

Correct the malfunction, - . 



INSTRUCTOR ACTIVITY: 



1. Set up olmulat(/d oituationQ in the workohop. 

2. Oboeiwe the otudent ao he evaluates the componento 
in a treatment plant. 

3. Obaei^e the otudent performing the corrective mainte- 
nance procedureo in a treatmenji plant. 



STUDENT ACTIVITY: 



1. Small groupj> of otudento perform and explain the cor- 
rective maintenance procedureo ±n olmulat^ oltua- 
tlono In the workohop. ' ' 

2. Evaluate the components for corrective maintenance. 

3. Perform and explain the corrective mintenonce proce- 
dureo in a treatment plant . 

<«<«>»>>> 



ERIC 
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OBJECTIVE ^.13: 



Pevfcofim the-eafety procedures for i/te prima^ eedmenta-^ 
Hon mi t and demonetrate h&o they proteai employ eea and 
piaitors/ 



CONDITIONS: 



Given a list of operation or maintenanc^^-pfocedures, the 
student's manual of safety procedures^ tools and safety 
eq[uipffi^t . . 



AaCEPTABLE PERFORMANCE: 



The student will; , - , ' • ' 

•Identify hazardous conditions in the primary sedimen- 
tation unit, commenting on: . 
high-risk activities 
soxirces of danger 
f\ safety equipment 

Explain how the pr9cedures^'^^tect employees and 
visitors. ^ 

Recommend corrective procedures and correct th^ un- ' 
safe condition. 



INSTRUCTOR ACTIVITY: 



1. Set up simulated situations in the workshop. 

2. Observe the student as he evaluates the safety condi- 
tions to a treatment plant. ' 

3. Observe the stu<jlent performing thef safety procedures 
in a treatment plant. 



StUDENT ACTIVITY: 



Evaluate safety conditions in simulated situations 

and recommend corrective procedures. 

Evaliiate safety condition^ in a treatment plant and 

recommend corrective procedures. 

Perform the safety procedures in a treatment plant. 



«<«<>»>>> 



OBJ'^CTIVE 5. 14: 



Compajt*e other prima^nj sedimentation units to the reo- 
tangular unit with telesoopio valve dtraaooffy density^ 
meter time etook and tr0ugh with scraper (composite 
model plant unit E). 



CONDITIONS: 



Given a process iinit* and reference materials, including: 
^ equipment catalogues 
laboratory reports 




^Primary Sedimentation 




manuf atjtwer * s " bulletins 

manufacturer's operation manuals 

plant maintenance and operation -records 



The student will: 



Compare composite model plant^ unit E with: 

a circular \mit with telesaopic valve drawoff , denr- 

sity meter time clock and trough with scraper # 
a rectan^lar unit with sights glass, direqt drawof f 

and trough with scraper, 
a rectangular unit with slpht glass, direct drawof f 

and helical skimmer a 
a circular unit with sight glass,, trough with 

scraper and direct sludge drawof f, 
a circular unit with sight glass, trough with 

Qctaper and telescopic valve drawof f. 
a rectangular \mit with helical skimmer- and density 

meter time clock, 
ei rectangular unit with helical skimmer and tele- 
scopic valve drawoff. 

Consider: 

availability of replacement parts 
« capital costs • 
dependency on surrounding enviroi^ment 
ease of repair 
efficiency ' ' ' 
flow'-handling' capabilities 
maintenance costs 
. niiisance to neighbors 
operational" costs * ■ 

operational skills 
personnel requirements * . . 
reliability - 
resistance to upset 
sensitivity of controls 

space requirements . | 
waste-handling capabili'ties \\ 



1. Prepare a chart for tabulation of inf ormatibn ^ibput 
the units. 

2. Compare .composite model plant Unit E wi^h the other 
units. . ^ , ^ 

3. Help *,the student to collect infoiraatioii for reports 
on the advantages e|nd disadvantages of each \ttiit. 
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STUDENT ACTIVITY: 



1. lilst information about the units on a chart. 

2. Compare 'the unite in a panel discussion. 

3. Write ^a report on the advantages and disadvantages 
of each unit. 



<<«<<>»>» 



OBJECTIVE 5. J5; 



^Name and locate the oomponento of the pHmary eedimen" 
tation unit listed on page 93. Name and aeleot refer- 
ence materialo which explain the normal operation proce^ 
dureSi the purpoae of each component, how the component 

^ works and why it is important. 



COrroiTIONS: 



Given a primary sedimentation unit, unit components or a 
diagram, model or photographs of a unit and reference 
materials, including: 

contractor's plans of the primary sedimentation unit 

manufacturer's maintenance guides 

operation and maintenance manuals 



ACCEPTABLE PERFORMANCE: 



The student will: 

Name and locate the components of the primary sedi- 
mentation unit. 

Name and select reference materials which explain 
the norml operation procedures, the purpose of each 
component, how the component works and why it Is 
important. 



INSTRUCTOR ACTIVITY: 



1. Point out components oi* the primary sedimentation 
unit on diagrams, photographs or models. 

2. Listen to the student naming the components and the 
applicable reference materials during a planl tour. 

3. Name and display^ the reference materials which des- 
cribe the primary sedimentation unit and normal oper- 
ation procedures. 



STUDENT ACTIVITY: 



1. 
2. 



•Name the components which the Instructor points out 
on diagrams, photographs or /models. 
Name the components which the instructor points out 
during a plant tour^ and name the reference materials 
which apply to the components. 



PrlmarS^ Sedimentation 




3, Name and select the Reference materials which des- 
cribe the primary sedimentation unit and nonnal oper- 
ation procedures . 



«<<<<>>>»> 



OBJECTIVE 5.16: 



Perform the abnormal operation proaeduree for the pri- 
mary eedimentation tmit. 



CONDITIONS: 



Given a wastestreaili in a tyeatment plant and reference 
materials , including : 

industrial waste records 

operation logs 

operator manuals 

plant performance gtiides 



ACCEPTABLE PERFORMANCE: 



/ 



The student will: 

Evaluate the wastestream for abnoraial conditions, 



commenting on: 
BOD 
COD 
color 

-floating material 
flow 
foam 
grease 
, ice 

industrial wastes 



level 
odor 
oil 
pH 

septic sewage . 
settleable jg^tter 
suspended solids 
teraperatui;e 
velocity 



Select the references he, needs to return the waste- 
stream to normal. 

Perform the abnormal operation procedures. 



INSTRUCTOR ACTIVITY: 



1. Observe the student as he evaluates the wastestream 
• in a treatment plant. 

2. Describ'e the references needed to correct abnormal 
conditions of the wastestream. • 

3. Observe the student performing the abnormal operation 
procedures in simulated situations and in a treatment 
plant . ^ 



STUDENT ACTIVITY: 



ERIC 



1. Evaluate the wastestream in a treatment plant. 

2. Select the references needed ^ to correct abnormal con- 
ditions of the wastestream. 



11 2' 



108 



Primary Sedimentation 



/ 



3. PerfoOTi the abnormal operation procedures in simula- 
ted siWations or a treatment plant. 



<<<<<<>>>»> 




ERIC 
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